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Foreword

ISO (the International Organization for Standardization) and IEC (the International
Electrotechnical Commission) form the specialized system for worldwide standardization.
National bodies that are members of ISO or IEC participate in the development of
International Standards through technical committees established by the respective
organization to deal with particular fields of technical activity. ISO and IEC technical
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Introduction

ISO and IEC draw attention to the fact that it is claimed that compliance with this document may
involve the use of patents as indicated below.

ISO and IEC take no position concerning the evidence, validity and scope of these patent rights. The
holders of -these patent rights have assured ISO and IEC that they are willing to negotiate licenses
under reasonable and non-discriminatory terms and conditions with applicants throughout the world. In
this respect, the statements of the holders of these patent rights are registered with ISO and IEC.

Intel Corporation has informed IEC and ISO that it has patent applications or granted patents.

[

Information may be obtained from:

Intel Corporation

Standards Licensing Department
52P0 NE Elam Young Parkway
M$: JFS-98

USA - Hillsboro, Oregon 97124

Migrosoft Corporation has informed IEC and ISO that it has patent applications or granfed
pafents as listed below:

61P1499 / US; 6687755 / US; 6910068 / US; 7130895 /'US; 6725281 / US; 7089307 / US;
7069312 / US; 10/783 524 /US

Information may be obtained from:
Mitrosoft Corporation

One Microsoft Way
USA — Redmond WA 98052

PHlilips International B.V. has informed~I[EC and ISO that it has patent applications or granied

paLents.
Information may be obtained fronr:

PHilips International B.V. £ |[P&S
High Tech campus, building 44 3A21
NY — 5656 Eindhoven

NXP B.V. (NL) has.informed IEC and ISO that it has patent applications or granted patents.
Information_faay be obtained from:

NXP BAA(NL)
High/Tech campus 60
NL =5656 AG Eindhoven

Matsushita Electric Industrial Co. Ltd. has informed IEC and ISO that it has patent
applications or granted patents.

Information may be obtained from:
Matsushita Electric Industrial Co. Ltd.

1-3-7 Shiromi, Chuoh-ku
JP — Osaka 540-6139
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Hewlett Packard Company has informed IEC and ISO that it has patent applications
granted patents as listed below:

or

5956 487 / US; 6 170 007 / US; 6 139 177 / US; 6 529 936 / US; 6 470 339/ US; 6 571 388 /

US; 6 205 466 / US
Information may be obtained from:

Hewlett Packard Company
1501 Page Mill Road
USA — Palo Alto, CA 94304

S
granted patents.

Information may be obtained from:

Digital Media Business, Samsung Electronics Co. Ltd.
41p Maetan-3 Dong, Yeongtang-Gu,
KR — Suwon City 443-742

Hyawei Technologies Co., Ltd. has informed IEC and ISO that it haS’patent applications
granted patents.

Information may be obtained from:

Hyawei Technologies Co., Ltd.

Administration Building, Bantian Longgang District
Shlenzhen — China 518129

Qyalcomm Incorporated has informed IEC and ISOthat it has patent applications or granf

pal)ents.
Information may be obtained from:

Qdalcomm Incorporated
57)75 Morehouse Drive
San Diego, CA — USA 92121

Telecom ltalia S.p.A.has informed IEC and ISO that it has patent applications or granted
patents.

Information may be obtained from:

Telecom lItalia S.p.A:
Via Reiss Romdli,- 274
Tufrin - Italy 40148

Cisco Systems informed IEC and ISO that it has patent applications or granted patents.

Information may be obtained from:

Cisco Systems, Inc.
170 West Tasman Drive
San Jose, CA - USA 95134

or

or

Attention is drawn to the possibility that some of the elements of this document may be the subject of

patent rights other than those identified above. ISO and IEC shall not be held responsible for
identifying any or all such patent rights.

© ISO/IEC 2017 — All rights reserved XiX


https://iecnorm.com/api/?name=dedeebb787d0ce5709a231df58c421ff

ISO/IEC 29341-20-12:2017(E)

Original UPnP Document

Reference may be made in this document to original UPnP documents. These references are
retained in order to maintain consistency between the specifications as published by ISO/IEC
and by UPnP Implementers Corporation and later by UPnP Forum. The following table
indicates the original UPnP document titles and the corresponding part of ISO/IEC 29341:

UPnP Document Title

UPNP Device Architecture 1.0

UPnP Device Architecture Version 1.0
UPnP Device Architecture 1.1

ISO/IEC 29341 Part
ISO/IEC 29341-1:2008
ISO/IEC 29341-1:2011
ISO/IEC 29341-1-1:2011

PnP Device Architecture 2.0

PnP Basic:1 Device

PnP AV Architecture:1

PnP AV Architecture:1

PnP AVTransport:1 Service

PnP ConnectionManager:1 Service

PnP ContentDirectory:1 Service

PnP RenderingControl:1 Service

PnP MediaRenderer:1 Device

PnP MediaRenderer:2 Device

PnP MediaServer:1 Device

PnP AVTransport:2 Service

PnP AVTransport:2 Service

PnP ConnectionManager:2 Service

PnP ConnectionManager:2 Service

PnP ContentDirectory:2 Service

PnP RenderingControl:2 Service

PnP RenderingControl:2 Service

PnP ScheduledRecording:1

PnP ScheduledRecording:2

PnP MediaRenderer:2 Device

PnP MediaServer:2 Device

PnP AV Datastructure,. Template:1

PnP AV Datastructure Template:1

PnP DigitalSecurityCamera:1 Device

PnP DigitalSecurityCameraMotionlmage:1 Service

PnP DigitalSecurityCameraSettings:1 Service

PnP\DigitalSecurityCameraStilllmage:1 Service
nP HVAC System:1 Device

C C C C C C C C C C C C cCc ccccccc c cC cC cC C C C C C

ISO/IEC 29341-1-2
ISO/IEC 29341-2
ISO/IEC 29341-3-1:2008
ISO/IEC 29341-3-1:2011
ISO/IEC 29341-3-10
ISO/IEC 29341-3-11
ISO/IEC 29341-3-12
ISO/IEC 29341-3-13
ISOHEC 29341-3-2
ISONEC 29341-3-2:2011
ISO/IEC 29341-3-3
ISO/IEC 29341-4-10:2008
ISO/IEC 29341-4-10:2011
ISO/IEC 29341-4-11:2008
ISO/IEC 29341-4-11:2011
ISO/IEC 29341-4-12
ISO/IEC 29341-4-13:2008
ISO/IEC 29341-4-13:2011
ISO/IEC 29341-4-14
ISO/IEC 29341-4-14:2011
ISO/IEC 29341-4-2
ISO/IEC 29341-4-3
ISO/IEC 29341-4-4:2008
ISO/IEC 29341-4-4:2011
ISO/IEC 29341-5-1
ISO/IEC 29341-5-10
ISO/IEC 29341-5-11
ISO/IEC 29341-5-12
ISO/IEC 29341-6-1

UPNP ControlValve:1 Service

UPnP HVAC_FanOperatingMode:1 Service
UPnP FanSpeed:1 Service

UPnP HouseStatus:1 Service

UPnP HVAC_SetpointSchedule:1 Service
UPnP TemperatureSensor:1 Service

UPnP TemperatureSetpoint:1 Service
UPnP HVAC_UserOperatingMode:1 Service
UPnP HVAC_ZoneThermostat:1 Device

XX

ISO/IEC 29341-6-10
ISO/IEC 29341-6-11
ISO/IEC 29341-6-12
ISO/IEC 29341-6-13
ISO/IEC 29341-6-14
ISO/IEC 29341-6-15
ISO/IEC 29341-6-16
ISO/IEC 29341-6-17
ISO/IEC 29341-6-2
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UPNP BinaryLight:1 Device

UPnP Dimming:1 Service

UPnP SwitchPower:1 Service

UPnP DimmableLight:1 Device

UPNP InternetGatewayDevice:1 Device
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1 Scope

This document specifies the characteristics of the UPnP networked service named
ContentDirectory, version 4. This service definition is compliant with UPnP Device

Architecture 1.0 [14].

Many devices within the home network contain various types of content that other devices

would like to access (for example, music, videos, still images, etc). As an example,

a

MediaServer device might contain a significant portion of the homeowner’s audio, video, and

still-image library. In order for the homeowner to enjoy this content, the homeowner needs

to

be able to browse the objects stored on the MediaServer, select a specific one, and cause it
to be played on an appropriate rendering device (for example, an audio player for music

objects, a TV for video content, an Electronic Picture Frame for still-images, etc).

For maximum convenience, it is highly desirable to let the homeowner to initiate) thgse

opgrations from a variety of Ul devices. In most cases, these Ul devices will either"be a
bujlt into the rendering device, or it will be a stand-alone Ul device such as a wireless PDA

ul
or

tablet. In any case, it is unlikely that the homeowner will interact directly~with the dev|ce
coptaining the content (that is: the homeowner won't have to walk over to ,the“server devicg).
In forder to enable this capability, the server device needs to provide a uniform mechanism ffor
Ul| devices to browse the content on the server and to obtain detajled information abgut

individual content objects. This is the purpose of the ContentDirectory|service.

The ContentDirectory service additionally provides a lookup/storage service that enables

Cc

ients (for example, Ul devices) to locate (and possibly store)individual objects (for example,

songs, movies, pictures, etc) that the (server) device is capable of providing. For examgple,

this service can be used to enumerate a list of songs stored on an MP3 player, a list of s

impges comprising various slide-shows, a list of movies'stored in a DVD-Jukebox, a list of [TV

shpws currently being broadcast (a.k.a an EPG), a list of songs stored in a CD-Jukebox, a
of |programs stored on a PVR (Personal Video{Recorder) device, etc. Nearly any type

ist
of

coptent can be enumerated via this ContentBirectory service. For devices that contain
myltiple types of content (for example, MP3:MPEG2, JPEG, etc.), a single instance of {he

CdntentDirectory service can be used to enGmerate all objects, regardless of their type.

2 | Normative references

Thie following documents, in whole or in part, are normatively referenced in this document and

ar¢ indispensable for its application. For dated references, only the edition cited applies. H

or

ungdated references, the latest;edition of the referenced document (including any amendments)

applies.

[1]1— XML Schema for RenderingControl AllowedTransformSettings, UPnP Forum, March 31|,

2013.
Avpilable at: http{//www.upnp.org/schemas/av/AllowedTransformSettings-v1-20130331.xsd.
Latest version.available at: http://www.upnp.org/schemas/av/AllowedTransformSettings.xsd

[2]|- AV Datastructure Template:1, UPnP Forum, March 31, 2013.

Aviilableat: http://www.upnp.org/specs/av/UPnP-av-AVDataStructureTemplate-v1-
20[130331.pdf.

Latest'version available at: http://www.upnp.org/specs/av/UPnP-av-
AVDataStructureTemplate-v1.pdf.

[3] = XML Schema for UPnP AV Common XML Data Types, UPnP Forum, March 31, 2013.
Available at: http://www.upnp.org/schemas/av/av-v3-20130331.xsd.
Latest version available at: http://www.upnp.org/schemas/av/av.xsd.

[4] — XML Schema for UPnP AV Common XML Structures, UPnP Forum, March 31, 2013.
Available at: http://www.upnp.org/schemas/av/avs-v3-20130331.xsd.
Latest version available at: http://www.upnp.org/schemas/av/avs.xsd.

[56] = AVTransport:3, UPnP Forum, March 31, 2013.
Available at: http://www.upnp.org/specs/av/UPnP-av-AVTransport-v3-Service-20130331.pdf.
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Latest version available at: http://www.upnp.org/specs/av/UPnP-av-AVTransport-v3-
Service.pdf.

[6] = XML Schema for AVTransport LastChange Eventing, UPnP Forum, September 30, 2008.
Available at: http://www.upnp.org/schemas/av/avt-event-v2-20080930.xsd.
Latest version available at: http://www.upnp.org/schemas/av/avt-event.xsd.

[7] — ContentDirectory:4, UPnP Forum, March 31, 2013.

Available at: http://www.upnp.org/specs/av/UPnP-av-ContentDirectory-v4-Service-
20130331.pdf.

Latest version available at: http://www.upnp.org/specs/av/UPnP-av-ContentDirectory-v4-
Service.pdf.

— ConnectionManager:3, UPnP Forum, March 31, 2013.

ilable at: http://www.upnp.org/specs/av/UPnP-av-ConnectionManagersv3-Service-
20{130331.pdf.

Lafest version available at: http://www.upnp.org/specs/av/UPnP-av-GonnectionManager-v3-
Service.pdf.

[1Q0] — XML Schema for ConnectionManager DeviceClockinfoUpdates, UPnP Forum,
Dgcember 31, 2010.

ilable at: http://www.upnp.org/schemas/av/cm-deviceClockinfoUpdates-v1-20101231.xsdl.
Lafest version available at: http://www.upnp.org/schemasfav/cm-deviceClockInfoUpdates.xgd.

o

[11] = XML Schema for ConnectionManager Features, UPnP Forum, December 31, 2010.
ilable at: http://www.upnp.org/schemas/av/cm-featureList-v1-20101231.xsd.

1= XML Schema for UPnP AV Dublin Core.
ilable at: http://www.dublincore.org/schemas/xmls/simpledc20020312.xsd.

] — DCMI term declarations represented in XML schema language.
ilable at: http://www.dublincere.org/schemas/xmls.

1 — UPnP Device Architecture, version 1.0, UPnP Forum, October 15, 2008.
ilable at: http://www.upnp.org/specs/arch/UPnP-arch-DeviceArchitecture-v1.0-

est version availabte at: http://www.upnp.org/specs/arch/UPnP-arch-DeviceArchitecture-
v1(0.pdf.

[1%] — XML Sehema for ContentDirectory Structure and Metadata (DIDL-Lite), UPnP Forum,
March 31, 2013.

Avjpilable at: http://www.upnp.org/schemas/av/didl-lite-v3-20130331.xsd.

Latest(version available at: http://www.upnp.org/schemas/av/didl-lite.xsd.

[1’] /\\/IAV'I’II_ S\JIL;UIIIG fUI CUIItUIItDI.IUUtUIy DUVI'UUIAV'I’UCI'U, UPIIP :_UIUIII, DU\JCIIIbGI 3
Available at: http://www.upnp.org/schemas/av/dmo-v1-20101231.xsd.
Latest version available at: http://www.upnp.org/schemas/av/dmo.xsd.

[17]1 = XML Schema for ContentDirectory DeviceModeRequest, UPnP Forum, December 31,
2010.

Available at: http://www.upnp.org/schemas/av/dmor-v1-20101231.xsd.

Latest version available at: http://www.upnp.org/schemas/av/dmor.xsd.

[18] — XML Schema for ContentDirectory DeviceModeStatus, UPnP Forum, December 31,
2010.

Available at: http://www.upnp.org/schemas/av/dmos-v1-20101231.xsd.

Latest version available at: http://www.upnp.org/schemas/av/dmos.xsd.
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[19] — ISO/IEC 14977, Information technology - Syntactic metalanguage - Extended BNF,
December 1996.

[20] = XML Schema for ContentDirectory Permissionsinfo, UPnP Forum, December 31, 2010.
Available at: http://www.upnp.org/schemas/av/pi-v1-20101231.xsd.
Latest version available at: http://www.upnp.org/schemas/av/pi.xsd.

[21] — RenderingControl:3, UPnP Forum, March 31, 2013.

Available at: http://www.upnp.org/specs/av/UPnP-av-RenderingControl-v3-Service-
20130331.pdf.

Latest version available at: http://www.upnp.org/specs/av/UPnP-av-RenderingControl-v3-
Service.pdf.

[22] - XML Schema for RenderingControl LastChange Eventing, UPnP Forum, December 34|
20110.

ilable at: http://www.upnp.org/schemas/av/rcs-event-v3-20101231.xsd.
Lafest version available at: http://www.upnp.org/schemas/av/rcs-event.xsd.

[23] — XML Schema for ConnectionManager Rendererinfo, UPnP Forum, December 31, 201D.
ilable at: http://www.upnp.org/schemas/av/rii-v1-20101231.xsd.
Lafest version available at: http://www.upnp.org/schemas/av/rii.xsd.

[24] — XML Schema for AVTransport Playlistinfo, UPnP Forum, March 31, 2013.
ilable at: http://www.upnp.org/schemas/av/rpl-v1-20130331.xsd.
Lafest version available at: http://www.upnp.org/schemas/av/pplixsd.

[2%] — ScheduledRecording:2, UPnP Forum, March 31, 2013

ilable at: http://www.upnp.org/specs/av/UPnP-av-SchreduledRecording-v2-Service-
20[130331.pdf.

Latest version available at: http://www.upnp.org/specs/av/UPnP-av-ScheduledRecording-v2}
Service.pdf.

[26] — XML Schema for ScheduledRecording,Metadata and Structure, UPnP Forum, March 31,
20(13.

ilable at: http://www.upnp.org/schemas/av/srs-v2-20130331.xsd.
Lagest version available at: http://wwwzupnp.org/schemas/av/srs.xsd.

[27]1 = XML Schema for ScheduledRecording LastChange Eventing, UPnP Forum, September

ilable at: http//www.upnp.org/schemas/av/TransformSettings-v1-20130331.xsd.
Lafest version available at: http://www.upnp.org/schemas/av/TransformSettings.xsd.

[29] — XML~Schema for ContentDirectory Metadata, UPnP Forum, March 31, 2013.
ilable;at: http://www.upnp.org/schemas/av/upnp-v4-20130331.xsd.
Latest(version available at: http://www.upnp.org/schemas/av/upnp.xsd.

3 1 Tl k. J-77 AJ | NI b 2 _ONNA
1 rrrc —ATTIT. nNarircopudrT, TNUVTITIVCT J, 2UUS.

Available at: http://www.w3.org/XML/1998/namespace.

[31] = XML Schema for the “xml:” Namespace.
Available at: http://www.w3.0rg/2001/xml.xsd.

[32] — Namespaces in XML, Tim Bray, Dave Hollander, Andrew Layman, eds., W3C
Recommendation, January 14, 1999.
Available at: http://www.w3.0rg/TR/1999/REC-xml-names-19990114.

[33] - XML Schema Part 1: Structures, Second Edition, Henry S. Thompson, David Beech,

Murray Maloney, Noah Mendelsohn, W3C Recommendation, 28 October 2004.
Available at: http://www.w3.0rg/TR/2004/REC-xmlschema-1-20041028.
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[34] — XML Schema Part 2: Data Types, Second Edition, Paul V. Biron, Ashok Malhotra, W3C
Recommendation, 28 October 2004.

Av

ailable at: http://www.w3.0rg/TR/2004/REC-xmIschema-2-20041028.

[35] — XML Schema for XML Schema.

Av

ailable at: http://www.w3.0rg/2001/XMLSchema.xsd.

[36] — DeviceProtection:1, UPnP Forum, February 24, 2011.

Available at: http://www.upnp.org/specs/gw/UPnP-gw-DeviceProtection-v1-Service-
20110224 .pdf.

Latest version available at: http://www.upnp.org/specs/gw/UPnP-gw-DeviceProtection-v1-
Service.pdf.

[311 — IETF RFC 4122, A Universally Unique Identifier (UUID) URN Namespace, P. Leach,
Mitrosoft, M. Mealling, Refactored Networks LLC, R. Salz, DataPower Technology, In¢.,) Jul
20p5.

Avjilable at: http://www.ietf.org/rfc/rfc4122.txt.

[38] — Extensible Markup Language (XML) 1.0 (Third Edition), Frangois Yergeau, Tim Bray,
Jepn Paoli, C. M. Sperberg-McQueen, Eve Maler, eds., W3C Recommendation, February 4,
20p4.

Avjpilable at: http://www.w3.0rg/TR/2004/REC-xmlI-20040204.

[39] — Unicode Standard Annex #15, Unicode Normalization Forms, Version 4.1.0, revision 2
M.|Davis, M. Durst, March 25, 2005.

Avpilable at: http://www.unicode.org/reports/tr15/tr15-25.html,

[40] — IETF RFC 3986, Uniform Resource ldentifiers (URl): Generic Syntax, January 2005.
Avjgilable at: http://www.ietf.org/rfc/rfc3986.txt.

[41]1 - IETF RFC 1738, Uniform Resource Locators.(URL), Tim Berners-Lee, et. Al., Decemtl
19p4.

Aviilable at: http://www.ietf.org/rfc/rfc1738.txt.

[42] — XQuery 1.0 An XML Query Language. W3C Recommendation, 23 January 2007.
Avfailable at: http://www.w3.0rg/TR/2007/REC-xquery-20070123.

[43] — ISO/IEC CD 21000-2:2004( Information Technology - Multimedia Framework - Part 2:
Digital Item Declaration, July 2001.

[44]1 - IETF RFC 1321, The MD5 Message-Digest Algorithm, R. Rivest, April 1992.
Avjilable at: http://tools.ietf.org/html/rfc1321.

[4%] — IETF RFC 31474, US Secure Hash Algorithm 1 (SHA1), D. Eastlake et al, September
20p1.

Avjpilable at: hittp://tools.ietf.org/html/rfc3174.

[46] — IEFE.RFC 4078, The TV-Anytime Content Reference Identifier (CRID), N. Earnshaw ¢
al,|May2005.

Avpilable at: http://www.ietf.org/rfc/rfc4078.txt.

5)

er

—

[47] — Data elements and interchange formats — Information interchange -- Representation of

da
Av

tes and times, International Standards Organization, December 21, 2000.
ailable at: ISO 8601:2000.

[48] — IETF RFC 3339, Date and Time on the Internet: Timestamps, G. Klyne, Clearswift
Corporation, C. Newman, Sun Microsystems, July 2002.

Av

ailable at: http://www.ietf.org/rfc/rfc3339.txt.

[49] — IETF RFC 2045, Multipurpose Internet Mail Extensions (MIME) Part 1:Format of
Internet Message Bodies, N. Freed, N. Borenstein, November 1996.

Av

ailable at: http://www.ietf.org/rfc/rfc2045.txt.

© ISO/IEC 2017 — All rights reserved


http://www.w3.org/TR/2004/REC-xmlschema-2-20041028/�
http://www.w3.org/2001/XMLSchema.xsd�
http://www.upnp.org/specs/gw/UPnP-gw-DeviceProtection-v1-Service-20110224.pdf�
http://www.upnp.org/specs/gw/UPnP-gw-DeviceProtection-v1-Service-20110224.pdf�
http://www.upnp.org/specs/gw/UPnP-gw-DeviceProtection-v1-Service.pdf�
http://www.upnp.org/specs/gw/UPnP-gw-DeviceProtection-v1-Service.pdf�
http://www.ietf.org/rfc/rfc4122.txt�
http://www.w3.org/TR/2004/REC-xml-20040204/�
http://www.unicode.org/reports/tr15/tr15-25.html�
http://www.ietf.org/rfc/rfc3986.txt�
http://www.ietf.org/rfc/rfc1738.txt�
http://www.w3.org/TR/2007/REC-xquery-20070123�
http://tools.ietf.org/html/rfc1321�
http://tools.ietf.org/html/rfc3174�
http://www.ietf.org/rfc/rfc4078.txt�
http://www.iso.org/iso/en/CatalogueDetailPage.CatalogueDetail?CSNUMBER=26780&ICS1=1&ICS2=140&ICS3=30�
http://www.ietf.org/rfc/rfc3339.txt�
http://www.ietf.org/rfc/rfc2045.txt�
https://iecnorm.com/api/?name=dedeebb787d0ce5709a231df58c421ff

ISO/IEC 29341-20-12:2017(E)

3 Terms, definitions, symbols and abbreviations

For the purposes of this document, the terms and definitions given in [14] and the following
subclauses 3.1 and 3.2 apply.

3.1 Provisioning terms

3.1.1

allowed

A

The definition or behavior is allowed.

3.2
conditionally allowed

Thie definition or behavior depends on a condition. If the specified condition is met, then the
definition or behavior is allowed, otherwise it is not allowed.

Thie definition or behavior depends on a condition. If the specified condition is met, then the
definition or behavior is required. Otherwise the definition or behavior is allowed as defgult

Used in a table column heading to indicate that“each abbreviated entry in the column declafes

Ddclares that the item reférred to is deprecated, when it is appended to any of the other
abpreviated provisioning terms.

3.1.8
CS§V list (or CSV)
Cgdmma separated value list. List—or one-dimensional array—of values contained in a string
and separated by commas
Symbols

1

3.

Signifies a hierarchical parent-child (parent::child) relationship between the two objects
separated by the double colon. This delimiter is used in multiple contexts, for example:
Service::Action(), Action()::Argument, parentProperty::childProperty.

4 Notations and Conventions

4.1 Notation

e UPnP interface names defined in the UPnP Device Architecture specification [14] are
styled in green bold underlined text.
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e UPnP interface names defined outside of the UPnP Device Architecture specification [14]
are styled in red italic underlined text.

e Some additional non-interface names and terms are styled in jtalic text.

e Words that are emphasized are also styled in ijtalic text. The difference between italic
terms and italics for emphasis will be apparent by context.

e Strings that are to be taken literally are enclosed in “double quotes”.
411 Data Types
Data type definitions come from three sources:

ALl ey Hp N | <l - 4 olodt 4 alafi ol 4. .41
o AT olatT variavic armfu av vl argurtiiciit Udala typTo dic UTITIITU 1T [ =],

¢ | Basic data types for properties are defined in [34].

e | Additional data types for properties are defined in the XML schema(s) (see [3]).associafed
with this service.

For UPnP Device Architecture defined boolean data types, it is strongly recommended to Use
the value “0” for false, and the value “1” for true. However, when used as input‘arguments, {he
values “false”, “no”, “true”, “yes” may also be encountered and. |shall be accepted.
Ngvertheless, it is strongly recommended that all boolean statewvariables and output

arguments be represented as “0” and “1”.

Fof XML Schema defined Boolean data types, it is strongly recommended to use the value [[0”
forl false, and the value “71” for true. However, when used/as input properties, the valyes
“false”, “true” may also be encountered and shall be accepted. Nevertheless, it is strongly
re¢commended that all Boolean properties be representedas “0” and “71”.

4.1.2 Strings Embedded in Other Strings

Some string variables and arguments described in{this document contain substrings that shall
be|independently identifiable and extractable foriother processing. This requires the definitjon
of |Jappropriate substring delimiters and an eseaping mechanism so that these delimiters dan
algo appear as ordinary characters in thé’ string and/or its independent substrings. This
dorument uses embedded strings in two contexts — Comma Separated Value (CSV) lists (see
supclause 4.2.2) and property valuesgin search criteria strings. Escaping conventions use the
bagkslash character, “\” (character code U+005C), as follows:

a)| Backslash (*\”) is represented’as “\\” in both contexts.

b)| Comma (“,”) is

1) represented as.*\;” in individual substring entries in CSV lists
2) not escapedrin‘search strings

c)| Double quote‘\(*"”) is

1) not escaped in CSV lists

2) not\escaped in search strings when it appears as the start or end delimiter of a
property value

3)represented as “\"” in search strings when it appears as a character that is part of fhe
property value

4.1.3 Extended Backus-Naur Form

Extended Backus-Naur Form is used in this document for a formal syntax description of
certain constructs. The usage here is according to the reference [19].

4.1.3.1 Typographic conventions for EBNF
Non-terminal symbols are unquoted sequences of characters from the set of English upper

and lower case letters, the digits “0” through “9”, and the hyphen (“-”). Character sequences
between 'single quotes' are terminal strings and shall appear literally in valid strings.
Character sequences between (*comment delimiters*) are English language definitions

or supplementary explanations of their associated symbols. White space in the EBNF is used
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to separate elements of the EBNF, not to represent white space in valid strings. White space

usage in valid strings is described explicitly in the EBNF. Finally, the EBNF uses the followi
operators in Table 1:

Table 1 — EBNF Operators

Operator Semantics

HE definition — the non-terminal symbol on the left is defined by one or more alternative
sequences of terminals and/or non-terminals to its right.

alternative separator — separates sequences on the right that are independently allowed
definitions for the non-terminal on the left.

ng

* null repetition — means the expression to its left may occur zero or more times.
+ non-null repetition — means the expression to its left shall occur at least once and may
occur more times.
[ 1 optional — the expression between the brackets is allowed.
() grouping — groups the expressions between the parentheses.

- character range — represents all characters between the left and right charagteroperands
inclusively.

4.7 Derived Data Types
4.2.1 Summary

spgcial syntax. This specification uses string data type . definitions that originate from t
different sources. The UPnP Device Architecture defined string data type is used to def
stgte variable and action argument string data types. The XML Schema namespace is ug
to [define property xsd:string data types. The following. definition in subclause 4.2.2 applies
both string data types.

4.2.2 CSV Lists

Thie UPnP AV services use state variables;”action arguments and properties that repress
lis{s — or one-dimensional arrays — of values. The UPnP Device Architecture, Version 1.0 [1
does not provide for either an array .type or a list type, so a list type is defined here. Lists m
either be homogeneous (all values-are the same type) or heterogeneous (all values can be
different types). Lists may also consist of repeated occurrences of homogeneous

heferogeneous subsequences|-all of which have the same syntax and semantics (sa
number of values, same value’types and in the same order). The data type of a homogened
lis{ is string or xsd:string‘and denoted by CSV (x), where x is the type of the individual valy
Thie data type of a heterogeneous list is also string or xsd:string and denoted by CSV (x, y,

where x, y and z are the types of the individual values. If the number of values in the

heferogeneous list-is too large to show each type individually, that variable type
represented as\ CSV (heterogeneous), and the variable description includes additio
information »/as-"to the expected sequence of values appearing in the list and t
cofresponding types. The data type of a repeated subsequence list is string or xsd:string

depotedsby CSV ({a,b,c},{x, y, z}), where a, b, ¢, x, y and z are the types of the individ
valuesiin the subsequence and the subsequences may be repeated zero or more times.

bclause 4.2 defines a derived data type that is represented as a string data type wi

WO
ne
ed

to

ent
4],
ay
of
or
me
us
es.
z),

s
hal
eir
nd
Lal

e A list Is represented as a string type (for state variables and action arguments)
xsd:string type (for properties).

e Commas separate values within a list.

or

Integer values are represented in CSVs with the same syntax as the integer data type
specified in [14] (that is: allowed leading sign, allowed leading zeroes, numeric US-ASCII)

Boolean values are represented in state variable and action argument CSVs as either “0”
for false or “1” for true. These values are a subset of the defined boolean data type values
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Boolean values are represented in property CSVs as either “0” for false or “1” for true.
These values are a subset of the defined Boolean data type values specified in [34]: O,

false, 1, true.

Escaping conventions for the comma and backslash characters are defined in 4.1.2.

White space before, after, or interior to any numeric data type is not allowed.

White space before, after, or interior to any other data type is part of the value.

Table 2 — CSV Examples

Type refinement of

string

Value

Comments

CS) (string) or
CS)pV (xsd:string)

“+artist,-date”

List of 2 property sort
criteria.

CS) (int) or “1,-5,006,0,+7” List of 5 integers.
CS) (xsd:integer)
CS) (boolean) or “0,1,1,0” List of 4 booleans

CS) (xsd:Boolean)

CS

(string) or

CS)pV (xsd:string)

“Smith\, Fred,Jones\, Davey”

List of 2 names,
“Smith, 'Fred” and
“Jones; Davey”

CS) (i4,string,ui2) or | “-29837, string with leading blanks,0” Note that the second value
CS)pV (xsd:int, is.“ string with leading
xsd:string, blanks”
xsd:unsignedShort)

CS) (i4) or “3, 47 lllegal CSV. White space

CS)pV (xsd:int)

is not allowed as part of
an integer value.

CS)V (string) or List of 3 empty string
CS)\ (xsd:string) values

CS

V (heterogeneous)

“Alice,Marketing,5,Sue,R&D,2%,Dave,Finance,7”

List of unspecified number

of people and associated
attributes. Each person is
described by 3 elements: a
name string, a department
string and years-of-
service ui2 or a name
xsd:string, a department
xsd:string and years-of-
service
xsd:unsignedShort.

4.7 Management of\XML Namespaces in Standardized DCPs

URNP specificatians make extensive use of XML namespaces. This enables separate DCPs,
and even separate components of an individual DCP, to be designed independently and still
avpid name<dcallisions when they share XML documents. Every name in an XML documént
belongs td exactly one namespace. In documents, XML names appear in one of two forms:
quplified<or unqualified. An unqualified name (or no-colon-name) contains no colon (}:”)
chpracters. An unqualified name belongs to the document’s default namespace. A qualified
namevis two no-colon-names separated by one colon character. The no-colon-name befgre
the colon is the qualified name’s namespace prefix, the no-colon-name after the colon is the
qualified name’s “local” name (meaning local to the namespace identified by the namespace
prefix). Similarly, the unqualified name is a local name in the default namespace.

The formal name of a namespace is a URI. The namespace prefix used in an XML document
is not the name of the namespace. The namespace name shall be globally unique. It has a
single definition that is accessible to anyone who uses the namespace. It has the same
meaning anywhere that it is used, both inside and outside XML documents. The namespace
prefix, however, in formal XML usage, is defined only in an XML document. It shall be locally
unique to the document. Any valid XML no-colon-name may be used. And, in formal XML
usage, different XML documents may use different namespace prefixes to refer to the same
namespace. The creation and use of the namespace prefix was standardized by the W3C
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XML Committee in [32] strictly as a convenient local shorthand replacement for the full URI
name of a namespace in individual documents.

All AV object properties are represented in XML by element and attribute names, therefore, all
property names belong to an XML namespace.

For the same reason that namespace prefixes are convenient in XML documents, it is
convenient in specification text to refer to namespaces using a namespace prefix. Therefore,
this specification declares a “standard” prefix for all XML namespaces used herein. In addition,
this specification expands the scope where these prefixes have meaning, beyond a single
XML document, to all of its text, XML examples, and certain string-valued properties. This
expansion of scope does not supersede XML rules for usage in documents, it only augments
and complements them in important contexts that are out-of-scope for the XML specificatiops.
Fof example, action arguments which refer to CDS properties, such as the SearchCxiteria
argument of the Search() action or the Filter argument of the Browse() action, shafl‘use the

prédefined namespace prefixes when referring to CDS properties (“upnp:”, “dc:”, etg).

Alll of the namespaces used in this specification are listed in Table 3 and Table 4. For edch
sutch namespace, Table 3 gives a brief description of it, its name (a URI)land its defined
“standard” prefix name. Some namespaces included in these tables aretnot directly used|or
referenced in this document. They are included for completeness to_accommodate thgse
sitpations where this specification is used in conjunction with other) UPnP specifications|to

copstruct a complete system of devices and services., (For example, since Jhe
ScheduledRecording service depends on and refers to the .CoOntentDirectory service, the
predefined “srs:” namespace prefix is included. The individual specifications in sych

collections all use the same standard prefix. The standard. prefixes are also used in Table 4 to
crgss-reference additional namespace information. Table 4" includes each namespace’s vdlid
XML document root element(s) (if any), its schema file’name, versioning information (to [be
digcussed in more detail below), and a link to the entry. in Clause 2 for its associated schemja.

Thie normative definitions for these namespacés are the documents referenced in Table| 3.
Thie schemas are designed to support these definitions for both human understanding and |as
tegt tools. However, limitations of the XMI>;Schema language itself make it difficult for }he

URnP-defined schemas to accurately represent all details of the namespace definitions. As a
result, the schemas will validate many*XML documents that are not valid according to the
spgcifications.

Thie Working Committee expetts to continue refining these schemas after specification
reFase to reduce the number'6f documents that are validated by the schemas while violating
the specifications, but the schemas will still be informative, supporting documents. Some
schemas might become normative in future versions of the specifications.

Table 3 — Namespace Definitions

Stgndard Normative
Nlame- Definition
space Document
Prefix Namespace Name Namespace Description Reference

)
(/U AV Working Committee defined namespaces

atr

urnrschemas-unno
L L

org:av:AllowedTransformSettings

AllowedTransform th‘inqe and
AllowedDefaultTransformSettings
state variables for
RenderingControl

av urn:schemas-upnp-org:av:av Common data types for use in AV |[3]
schemas

avdt urn:schemas-upnp-org:av:avdt Datastructure Template [2]

avs urn:schemas-upnp-org:av:avs Common structures for use in AV [4]
schemas

avt-event |urn:schemas-upnp-org:metadata-1- Evented LastChange state variable | [5]

0/AVT/

for AVTransport
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Standard Normative
Name- Definition
space Document
Prefix Namespace Name Namespace Description Reference

cds-event |urn:schemas-upnp-org:av:cds-event |Evented LastChange state variable |[7]

for ContentDirectory

cm-dciu urn:schemas-upnp-org:av:cm- Evented DeviceClockinfoUpdates |[9]

deviceClockinfoUpdates state variable for
ConnectionManager

cm-ftrlst | urn:schemas-upnp-org:av:cm- FeaturelList state variable for [9]

featurelList ConnectionManager

did{Hite srR-sehemas—uprp-org-metadata— Straeture—ana-metadatafor 4

0/DIDL-Lite/ ContentDirectory

dmp urn:schemas-upnp.org:av:dmo Evented DeviceMode state [7]

variable for ContentDirectory

dmpr urn:schemas-upnp.org:av:dmor A ARG _TYPE DeviceModeReque |[7]

st state variable for
ContentDirectory

dmps urn:schemas-upnp.org:av:dmos DeviceModeStatus state variable [7]

for ContentDirectory

pi urn:schemas-upnp.org:av:pi Permissionsinfo state variable fof | [ 7]

ContentDirectory

rcsfevent |urn:schemas-upnp-org:metadata-1- Evented LastChange state variable |[21]

0/RCS/ for RenderingControl

rii urn:schemas-upnp-org:av:rii A ARG _TYPE RenderinginfolList |[9]

state variable for
ConnectionManager

rpl urn:schemas-upnp-org:av:rpl A ARG _TYPRE) Playlistinfo state [5]

variable for AVTransport

Srs urn:schemas-upnp-org:av:srs Metadata and structure for [25]

ScheduledRecording

srsfevent |urn:schemas-upnp-org:av:srs-event Evented LastChange state variable |[25]

for ScheduledRecording

trs urn:schemas-upnp- TransformSettings and [21]

org:av:TransformSettings DefaultTransformSettings state
variables for RenderingControl

uprp urn:schemas-upnp-org:nietadata-1- Metadata for ContentDirectory [7]

0/upnp/
T X
\ ° . Externally defined namespaces

dc http://purl.org/dclelements/1.1/ Dublin Core [13]

XSd http://www.w3.0rg/2001/XMLSchema |XML Schema Language 1.0 [33], [34]

XSi httpAwww.w3.0rg/2001/XMLSchema- | XML Schema Instance Document [[33] 2.6 & 3.2.7

instance schema

xm Attp://www.w3.0org/XML/1998/namesp | The “xml:” Namespace [30]

ace
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Table 4 — Schema-related Information

Standard Relative URI and
Name- File Name @
space e Form 1, Form 2,
Prefix Form3 Valid Root Element(s) Schema Reference

AV Working Committee Defined Namespaces

atrs AllowedTransformSetting | <TransformList> 1]
s-vn-yyyymmdd.xsd

AllowedTransformSetting

s-vn.xsd
AllowedTransform QpHing
s.xsd

av av-vn-yyyymmdd.xsd n/a [3]
av-vn.xsd
av.xsd

avdt avdt-vn-yyyymmdd.xsd <AVDT> [2]
avdt-vn.xsd
avdt.xsd

avy avs-vn-yyyymmdd.xsd <Capabilities> 4]
avs-vn.xsd <Features>
avs.xsd <stateVariableValuePairs>

avttevent |avt-event-vn- <Event> [6]

yyyymmdd.xsd
avt-event-vn.xsd
avt-event.xsd

cdg-event | cds-event-vn- <StateEvent> [8]
yyyymmdd.xsd

cds-event-vn.xsd
cds-event.xsd

cmidciu cm- <DeviceClogkInfoUpdates> [10]
deviceClockinfoUpdates-
vn-yyyymmdd.xsd

cm-
deviceClockinfoUpdates
-vn.xsd

cm-
deviceClockInfoUpdates:
xsd

cmiftrist | cm-featureListvi® <Features> [11]
yyyymmdd.Xxsd

cm-featureList-vn.xsd
cm-featureList.xsd

did|-lite didhlite-vn- <DIDL-Lite> [15]
ywyymmdd.xsd
didl-lite-vn.xsd
didl-lite.xsd

dmo dmo-vn-yyyymmdd.xsd <DeviceMode> [16]
dmo-vn.xsd
dmo.xsd

dmor dmor-vn-yyyymmdd.xsd |<DeviceModeRequest> [17]
dmor-vn.xsd
dmor.xsd

dmos dmos-vn-yyyymmdd.xsd |<DeviceModeStatus> [18]
dmos-vn.xsd

dmos.xsd
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Standard Relative URI and
Name- File Name @
space e Form 1, Form 2,
Prefix Form3 Valid Root Element(s) Schema Reference
pi pi-vn-yyyymmdd.xsd <PermissionsInfo> [20]
pi-vn.xsd
pi.xsd
rcs-event |rcs-event-vn- <Event> [22]

yyyymmdd.xsd
rcs-event-vn.xsd
rcs-event.xsd

rii rii-vn-yyyymmdd.xsd <rendererInfo> [23]
rii-vn.xsd
rii.xsd

rpl rpl-vn-yyyymmdd.xsd <PlaylistInfo> [24]
rpl-vn.xsd
rpl.xsd

trs TransformSettings-vn- <TransformSettings> [28]
yyyymmdd.xsd

TransformSettings-
vn.xsd

TransformSettings.xsd

Srs srs-vn-yyyymmdd.xsd <srs> [26]
srs-vn.xsd
srs.xsd

srsfevent |srs-event-vn- <StateEvent> [27]

yyyymmdd.xsd
srs-event-vn.xsd
srs-event.xsd

upnp upnp-vn-yyyymmdd.xsd |n/a [29]

upnp-vn.xsd

upnp.xsd

N ;
Exft,e\h'kvlly Defined Namespaces

dc Absolute URL: http://dublincore.org/schemas/xmls/simpledc20021212.xsd |[12]
xsd n/a <schema> [35]
XSi n/a n/a
xm n/a [31]

a |Absolute URIs aré_generated by prefixing the relative URIs with "http://www.upnp.org/schemas/av/"

4.3.1 Namespace Prefix Requirements

Thiere arexmany occurrences in this specification of string data types that contain XML names
(pfoperty names). These XML names in strings will not be processed under namespace-aware
conpditions. Therefore, all occurrences in instance documents of XML names in strings shall
us€ the standard namespace preiixes as declared in Table 3. In order t0 properly process the
XML documents described herein, control points and devices shall use namespace-aware
XML processors [32] for both reading and writing. As allowed by [32], the namespace prefixes
used in an instance document are at the sole discretion of the document creator. Therefore,
the declared prefix for a namespace in a document may be different from the standard prefix.
All devices shall be able to correctly process any valid XML instance document, even when it
uses a non-standard prefix for ordinary XML names. However, it is strongly recommended
that all devices use these standard prefixes for all instance documents to avoid confusion on
the part of both human and machine readers. These standard prefixes are used in all
descriptive text and all XML examples in this and related UPnP specifications. However, each
individual specification may assume a default namespace for its descriptive text. In that case,
names from that namespace may appear with no prefix.
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The assumed default namespace, if any, for each UPnP AV specification is given in Table 5.

Note: all UPnP AV schemas declare attributes to be “unqualified”, so namespace prefixes are

ne

ver used with AV Working Committee defined attribute names.

Table 5 — Default Namespaces for the AV Specifications

AV Specification Name Default Namespace Prefix

AVTransport avt-event

ConnectionManager n/a

ContentDirectory didl-lite

MepiaRenderer n/a

MepiaServer n/a

RepderingControl rcs-event

ScheduledRecording Srs

4.3.2 Namespace Names, Namespace Versioning and Schema Versioning

Th
an

e UPnP AV service specifications define several data structures (Sueh as state variab
d action arguments) whose format is an XML instance document that complies with one

mqre specific XML schemas, which define XML namespaces. Each namespace is uniqu
identified by an assigned namespace name. The namespace hames that are defined by f{
AV Working Committee are URNs. See Table 3 for a current list of namespace nam
Additionally, each namespace corresponds to an XML schema document that provides
m4chine-readable representation of the associated -‘namespace to enable automafed
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idation of the XML (state variable or action parameter)’instance documents.
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hin an XML schema and XML instance document, the name of each corresponding
namespace appears as the value of an xmlns:attribute within the root element. Each xm1l
attribute also includes a namespace prefix that’is associated with that namespace in order
quplify and disambiguate element and.atttibute names that are defined within differg
namespaces. The schemas that correspond to the listed namespaces are identified by U

ues that are listed in the schemagliocation attribute also within the root element (s
bclause 4.3.3).

rmanently assigned and:Shall not change even when a new version of a specificat
anges the definition of @ namespace. However, all changes to a namespace definition sh
backward-compatible.. In other words, the updated definition of a namespace shall

injalidate any XML ,decuments that comply with an earlier definition of that same namespa
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Trz's means, for example, that a namespace shall not be changed so that a new element

ibute becomes-required in a conforming instance document. Although namespace nan
bll not change, namespaces still have version numbers that reflect a specific set
finitional~ehanges. Each time the definition of a namespace is changed, the namespac
rsion pumber is incremented by one.
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Whenever a new namespace version is created, a new XML schema document (.xsd)
cr!r I I ” I tefiitior— — e

readable form. Since a XML schema document is just a representation of a namespace
definition, translation errors can occur. Therefore, it is sometime necessary to re-release a
published schema in order to correct typos or other namespace representation errors. In order
to easily identify the potential multiplicity of schema releases for the same namespace, the
URI of each released schema shall conform to the following format (called Form 1):

Fo

©

rm 1: "http://www.upnp.org/schemas/av/" schema-root-name "-v" ver

1e-

yyyymmdd where

schema-root-name is the name of the root element of the namespace that this schema

represents.

ver corresponds to the version number of the namespace that is represented by the

schema.
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e yyyymmdd is the year, month and day (in the Gregorian calendar) that this schema was
released.

Table 4 identifies the URI formats for each of the namespaces that are currently defined by
the UPnP AV Working Committee.

As an example, the original schema URI for the “rcs-event” namespace (that was released
with the original publication of the UPnP AV service specifications in the year 2002) was
“http://www.upnp.org/schemas/av/rcs-event-v1-20020625.xsd”. When the UPnP AV service
specifications were subsequently updated in the year 2006, the URI for the updated version of
the “rcs-event” namespace was “http://www.upnp.org/schemas/av/rcs-event-v2-20060531.xsd”.
However, in 2006, the schema URI for the newly created “srs-event” namespace was
“hitpHwwwapnp-orgrschemasfavisrssevent=vi=2666853txsd*—Note—the—verston—fietd—for—the
“sis-event” schema is “v1” since it was first version of that namespace whereas the veérsion
field for the “rcs-event” schema is “v2” since it was the second version of that namespace.

In [addition to the dated schema URIs that are associated with each namespace, egch
namepace also has a set of undated schema URIs. These undated schema AJRIs have two
digtinct formats with slightly different meanings:

Form 2: “http://www.upnp.org/schemas/av/” schema-root-name “-v” ver
where ver is described above.
Form 3: “http://www.upnp.org/schemas/av/” schema-root-name

Fofm 2 of the undated schema URI is always linked to the most recent release of the schema
that represents the version of the namespace indicated by.ver. For example, the undated URI
“..l/av/rcs-event-v2.xsd” is linked to the most recent schéma release of version 2 of the “r¢s-
event” namespace. Therefore, on May 31, 2006 (20060531), the undated schema URI was
linked to the schema that is otherwise knowny‘as *“.../av/rcs-event-v2-20060531.xs(d”.
Fufrthermore, if the schema for version 2 of the “fes-event” namespace was ever re-releaséd,
forl example to fix a typo in the 20060531 schema, then the same undated schema URI
(“.|.7av/rcs-event-v2.xsd”) would automatically."be updated to link to the updated versior] 2
schema for the “rcs-event” namespace.

Fofm 3 of the undated schema URI is;always linked to the most recent release of the schema
that represents the highest version 0f'the namespace that has been published. For example,
on| June 25, 2002 (20020625), the undated schema URI “.../av/rcs-event.xsd” was linked|to
the schema that is otherwise .known as “.../av/rcs-event-v1-20020625.xsd”. However, on May
31}, 2006 (20060531), that.same undated schema URI was linked to the schema that|is
otherwise known as “.../av/rcs-event-v2-20060531.xsd”.

When referencing asschema URI within an XML instance document or a referencing XML
schema document,'the following usage rules apply:

e | All instance-documents, whether generated by a service or a control point, shall use Form

3.
o [ All UPnP AV published schemas that reference other UPnP AV schemas shall also {se
Form/ 3.

With+r S & es
from the XML Schema namespace “http://www.w3. org/2002/XMLSchema mstance” A smgle
occurrence of the attribute can declare the location of one or more schemas. The
schemalocation attribute value consists of a whitespace separated list of values that is
interpreted as a namespace name followed by its schema location URL. This pair-sequence is
repeated as necessary for the schemas that need to be located for this instance document.

In addition to the schema URI naming and usage rules described above, each released
schema shall contain a version attribute in the <schema> root element. Its value shall
correspond to the format:

- yyyymmdd where ver and yyyymmdd are described above.

14 © ISO/IEC 2017 — All rights reserved


http://www.upnp.org/schemas/av/rcs-event-v1-20020625.xsd�
http://www.upnp.org/schemas/av/rcs-event-v2-20060531.xsd�
http://www.upnp.org/schemas/av/srs-event-v1-20060531.xsd�
https://iecnorm.com/api/?name=dedeebb787d0ce5709a231df58c421ff

ISO/IEC 29341-20-12:2017(E)

The version attribute provides self-identification of the namespace version and release date
of the schema itself. For example, within the original schema released for the “rcs-event”
namespace (.../rcs-event-v2-20020625.xsd), the <schema> root element contains the
following attribute: version="2-20020625".

4.3.3 Namespace Usage Examples

The schemaLocation attribute for XML instance documents comes from the XML Schema
instance namespace “http://www.w3.0rg/2002/XMLSchema-instance”. A single occurrence of
the attribute can declare the location of one or more schemas. The schemalLocation
attribute value consists of a whitespace separated list of values: namespace name followed
by its schema location URL. This pair-sequence is repeated as necessary for the schemas
that need to be located for this instance document.

Ejample 1:

Sample DIDL-Lite XML Instance Document. Note that the references to the WPnP AV
schemas do not contain any version or release date information. In othef words, the
references follow Form 3 from above. Consequently, this example is valid for-all releases| of
the UPnP AV service specifications.

<?kml version="1.0" encoding="UTF-8"?>
<DIDL-Lite
xmlns:dc="http://purl.org/dc/elements/1.1/"
xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmlns:upnp="urn:schemas-upnp-org:metadata-1-0/upnp/
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema- lnstance"
xsi:schemalocation="
urn:schemas-upnp-org:metadata-1-0/DIDL-Li
http://www.upnp.org/schemas/av/didl e. xsd
urn:schemas-upnp-org:metadata-1-0/upnp %i>
http://www.upnp.org/schemas/av/upnptxsd">
<item 1d="18" parentID="13" restricted="0">
</item>
</pPIDL-Lite>

4.4 Vendor-defined Extensions

Whenever vendors create additional vendor-defined state variables, actions or propertigs,
their assigned names and XML._representation shall follow the naming conventions and XML
rulles as specified below in_subclauses 4.4.1 to 4.4.4.

4.4.1 Vendor-defined.Action Names

Vendor-defined action names shall begin with “X_”. Additionally, it should be followed by jan
ICANN assigned(domain name owned by the vendor followed by the underscore character
(“ ”). It shall then be foIIowed by the vendor- assigned action name. The vendor-assigned
ter
ter
an
TF.
an
), a Unlcode combrnlngchar an extender or a non- experrmental

underscore (“_ ”) a perlod (
Unicode letter or digit greater than U+007F. The first three letters shall not be “XML” in any
combination of case.

4.4.2 Vendor-defined State Variable Names

Vendor-defined state variable names shall begin with “X_". Additionally, it should be followed
by an ICANN assigned domain name owned by the vendor, followed by the underscore
character (“_"). It shall then be followed by the vendor-assigned state variable name. The
vendor-assigned state variable name shall not contain a hyphen character (“-”, 2D Hex in
UTF-8). Vendor-assigned action names are case sensitive. The first character of the name
shall be a US-ASCII letter (“A”-“Z", “a”-*z”), US-ASCII digit (“0”-“9”), an underscore (“_"), or a
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non-experimental Unicode letter or digit greater than U+007F. Succeeding characters shall be
a US-ASCII letter (“A”-*Z”, “a”-“z"), US-ASCII digit (“0”-“9”), an underscore (“_"), a period (“.”),
a Unicode combiningchar, an extender, or a non-experimental Unicode letter or digit greater
than U+007F. The first three letters shall not be “XML” in any combination of case.

4.4.3 Vendor-defined XML Elements and attributes

UPnP vendors may add non-standard elements and attributes to a UPnP standard XML
document, such as a device or service description. Each addition shall be scoped by a
vendor-owned XML namespace. Arbitrary XML shall be enclosed in an element that begins
with “X_,” and this element shall be a sub element of a standard complex type. Non-standard
attributes may be added to standard elements provided these attributes are scoped by a

Ve paot-owhea v Framespace—antoeg

(“A”-“Z”, “a”-“z"), US-ASCII digit (“0”-“9”), an underscore (“_"), or a non-experimental Unicgde
letfer or digit greater than U+007F. Succeeding characters shall be a US-ASCII letter (“A”-“iZ”,
“a’l-“z”), US-ASCII digit (“0”-“9”), an underscore (“_"), a period (“.”), @ Unicode combiningchgar,
an|extender, or a non-experimental Unicode letter or digit greater,than U+007F. The first thijee
letters shall not be “XML” in any combination of case.

5 | Service Modeling Definitions

5.1 Service Type

Thie following service type identifies a service that i§ compliant with this template:

urn:schemas-upnp-orq:service:ContentDitectory:4

CdntentDirectory service is used herein to refer to this service type.

5.7 Key Concepts
5.2.1 On-line and Off-line Network States

In the context of the ContentDireCtory service, a device is considered attached to the network
(aJk.a. on-line or connected, ‘or. re-connected) when the device is physically attached to {he
nefwork and has sent a UPnP ssdp:alive message that has not yet expired as defined|in
1.2.2 of the UPnP Device\Architecture specification [14] for details. A device is considered| to
be| unattached to the network (a.k.a. off-line or disconnected) when it sends a UPpP
ssdp:byebye message or when all of the device’s ssdp:alive messages have expired. See
1.2.2 of the UPnRDevice Architecture specification [14] for details.

A UPnP control*point is considered connected to a network when it is physically attached|to
that network,is actively monitoring the UPnP multicast discovery address, and is capable| of
reg¢eiving-ssdp:alive messages from connected devices as described in 1.2.2 of the UPnP
D¢gvice Architecture specification [14].

5.2:2—object
A ContentDirectory object is a structured set of metadata properties representing

entertainment content that might be playable on a device connected to a network. For
example, an object can represent:

e Static content such as a stored song, photo, video, etc.

e Transient content (such as broadcast program) that will be temporarily accessible in real-
time (for example, a live broadcast).

e A long-lived access portal for dynamic content such as a “Most recently played”
placeholder.
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e A collection of other objects (called a “container”).

As illustrated above, an object can represent individual content (for example, a song or photo)
or a collection of content (for example, a photo album or the contents of an audio CD).
Objects are typically obtained from the ContentDirectory service via a DIDL-Lite compliant
XML document wusually by way of an action parameter whose data type is
A ARG _TYPE Result. See subclauses 5.5.8 and 5.5.9 for examples. See subclause 5.3.15
for details.

Each ContentDirectory object includes a set of metadata properties that provide various
information about the object and the content that the object represents. Examples include a
unique ID, a class, a title, one or more artists, the time created, the access method for the

N 4 4 o Il oWl aY oWV 4 pu | A Ll
coftentetc—oee o 2 - ZuToraetatrs:

For identification purposes, the ContentDirectory service shall assign a unique ID (called [an
obfect ID) to each object. The object ID is the one and only reliable method for identifying a
specific object. Although multiple objects can represent the same piece of,content (for
expmple, the same song exposed by both a genre container and an artist container), edch
object has its own unique object ID. See 5.2.3 for details.

Thie ContentDirectory service also defines an object class hierarchy that’corresponds to the
different types of objects that are managed by the ContentDirectory. service. The root (base)
clgss of the class hierarchy, from which all other classes are,derived, is named objdct.
Alfhough the object class itself cannot be instantiated, all clagses derived from the objgct
clgdss can be instantiated. See 5.2.6 for details.

5.2.3 Object Identity

Edch object that is managed by a ContentDirectory service is assigned a unique ID by the
implementation. This object ID, which is exposed via the object’'s @id property, providesg a
unjque identity for the object. The @id property is essential for reliably identifying a specific
object among those hosted by a particular ContentDirectory service because no other object
megtadata (or combinations of metadata) provides a distinct identity for the object. For
expmple, two distinct objects, each with a,unique @id property value, can have identitcal
mgtadata (except for the @id property) 'such as two objects representing the same content.
Without the @id property, there is no way to definitively distinguish between the two objedqts.
Even when there are differences in'the metadata of two objects, those differences can |be
temporary and do not provide a reliable way to distinguish the two objects.

Simpce the ContentDirectory implementation assigns each object’'s @id property value, the
implementation fully controls the lifetime of each object; that is: it controls whether or not [an
object retains its identity. Specifically, when an implementation returns an object with an @id
property value that has. been returned in the past, the implementation is indicating that this
object is the same ©bject that was returned previously. Even when the object’'s metadata Has
chpnged, an identical @id property value indicates that this is the same object as befofe.
Similarly, when\\an implementation assigns a new value to an object's @id property, the
implementation”is creating a new object and declaring that this object is different from gny
other previously known object even if the object’s metadata is identical to a previously known
object,

If {he@id property values are preserved, control points are able to correlate objects acrgss
time, even across periods when the control point or the ContentDirectory service is off-line
(see 5.2.1). For example, a control point can maintain a Favorites or a Most Recently Used
list of objects so that an end-user can quickly locate specific content. Without persistent @id
property values (that is: with objects that have only a temporary identity), a control point
would not be able to deterministically locate the same object that it used earlier.

Additionally, if a ContentDirectory service implementation uses an @id property value for one
object and when that object is deleted reuses that same @id property value for a new and
different object, a control point can mistake the new object for the original, deleted object.
This is known as object @id reuse. Note that if the ContentDirectory service implementation
does reuse the @id property value of a deleted object, it is making the statement that the new
object is exactly the same object as was deleted previously (although its metadata might have
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changed). A ContentDirectory service implementation shall enforce the above rule for object
@id reuse during periods when the ServiceResetToken state variable is constant. See 5.3.7
for details.

Preserving the @id property value across periods when the server is off-line is recommended
for all objects. For those objects that support tracking changes, through the exposure of the
upnp:objectUpdatelD and upnp:containerUpdatelD properties, preservation of the @id
property value across periods when the ContentDirectory service implementation is off-line is
required. See D.2 for examples of mechanisms to generate persistent and unique @id
property values.

5.2.4 Object Lifetime

Thle term object lifetime refers to the period of time that an object exists. By definition| a
CdgntentDirectory service object exists as long as it is accessible by a control point-via {he
CgntentDirectory service Browse() action. Since an object’s identity is defined by the|value| of
the object’s @id property, an object’s lifetime is directly related to the period of time that {he
object’s @id property value can be used to locate the object.

Alfhough the duration of an object’s lifetime (short vs. long) can be influenced by many factors,
the two most common situations that truncate an object’s lifetime (that isi’cause the object| to
cepse to exist) are:

¢ [ Deleting the object from the ContentDirectory service.

e | Changing the value of the object’'s @id property thereby\creating a brand new object
identity.

Some objects tend to be inherently short-lived because they are deleted shortly (for example,
within a few hours) after they are created because the object’s usefulness fades. Such objetts
might include EPG objects which represent broadcast programs or objects that are stored |on
removable media.

Other objects are inherently long-lived, for example, objects that represent files that reside in
stqrage controlled by the ContentDirectory’service. As discussed in 5.2.3, preserving the
longevity of inherently long-lived objects' provide control points with certain advantages.
CdntentDirectory service implementations are recommended to maintain the lifetime | of
inferently long-lived objects, for example, by routinely preserving their identity. See D.2 ffor
details.

5.2.5 Object Modification

Except as noted below, an’/Object Modification occurs when the value of one or more of [an
object’s properties is_modified, added, or deleted. This includes any vendor-defined propert|es.
Adding or deleting c@a\child object of a container object constitutes an Object Modification |on
the container only when one or more exposed properties of the container (with the exceptigns
nofed below) _‘thange as a result of that add or delete (such as the @childCount,
@¢hildContainerCount or upnp:totalDeletedChildCount properties). However, a change to gny
prcl>perty belonging to any of the container’s child objects shall not be treated as an Object
Maqdification of the container. See 5.2.9 for details.

Exfceptions:

The following properties are excluded from the definition of an Object Modification:

e upnp:objectUpdatelD

e upnp:containerUpdatelD

Consequently, a modification to any of the above properties shall not be treated as an Object
Modification. For  example, the SystemUpdatelD  state  variable and all
upnp:containerUpdatelD properties (defined below) shall not be incremented when either of
these properties are modified.
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5.2.6 class

A class is used to assign a type to an object. It also identifies the minimum required set of
properties that shall be included in the object’s metadata and the allowed properties that may
be included. Classes are organized in a hierarchy with certain classes being derived from
others as in a typical object-oriented system. At the root of the class hierarchy is the object
base class. Examples are object.item.audioltem.musicTrack and
object.container.album.musicAlbum. See C.1.1 for a definition of the format of the class
specification for an object.

5.2.7 item

An_item is a first-level class derived directly from object. An item most often represents a
sirlgle piece of AV data, such as a CD track, a movie or an audio file. Items may be playafle,
meganing they have information that can be played on a rendering device. Any object whicH is
defrived from the item class is represented in XML using the DIDL-Liteqelement
<iftem>..</item>.

Ndte: The term item is used in this specification to indicate an object whose ¢lass is either
item or any of the defined item-derived classes.

5.2.8 container

A_gontainer is a first-level class derived directly from object. The termicontainer is used in this
spgcification to indicate an object whose class is either confainer or any of the defined
coptainer-derived classes. A container instance represents a collection of objects. Containgrs
cap represent the physical organization of objects (storage.containers) or logical collectiops.
Lopical collections can have formal definitions of their+Contents or they can be arbitrary
collections. Containers can be either homogeneous, containing objects that are all of the
same class, or heterogeneous, containing objects Of mixed class. Containers can contgin
other containers. Any object derived from the container class is represented in XML using the
DIDL-Lite element <container>..</containerX

Ndte that a ContentDirectory service _implementation is required to maintain| a
CdntainerUpdatelDValue indicator for each-of its containers. See 5.2.11 for details.

5.2.9 Container Modification

Simce a container (that is: any object whose class is derived from the container class)| is
derived from the object class,xthe semantics of an Object Modification also apply to |all
coptainer objects. However, since a container contains other objects (see 5.2.8) the concé¢pt
of @ Container Modificationis-introduced. It is used to indicate that some change has occurred
within a container (for example, one or more of the container’s properties has changed, thig is
al§o defined as an Object Modification of that container) or within any of its child item(s) (that
is:| a child object whose class is not derived from the container class). This includes gny
vehdor-defined pftoperties within the container or any child item. Child container objects (that
is:| children derived from the container class) do not generate a Container Modification ffor
their parent<container because they have their own notion of a Container Modification. Egch
chpnge in\the ContentDirectory service’s metadata results in one and only one Contaiper
Madification which is associated with one and only one container.

In |specific terms, except as noted below, a container experiences a Container Modificatlon
when any of the following conditions occur:

e The container experiences an Object Modification; that is: one or more properties of the
container (including any vendor-defined property) are added, removed or changed.
See 5.2.5 for details.

e A child object (either a child item or child container - including vendor-defined object
classes) is added to or removed from the container.

e A child item (i.e. an object whose class is not derived from the container class) has any of
its properties added, removed or changed, except those explicitly listed as exceptions in
the Object Modification definition in 5.2.5.

© ISO/IEC 2017 — All rights reserved 19


https://iecnorm.com/api/?name=dedeebb787d0ce5709a231df58c421ff

ISO/IEC 29341-20-12:2017(E)

Note: The exceptions listed under the definition of object modification also apply to a
container modification. Refer to the exceptions listed in 5.2.5.

5.2.10 ContentDirectory Tracking Changes Option

A ContentDirectory service implementation may choose to implement the Tracking Changes
Option. This means that the ContentDirectory service implementation supports all necessary
state variables, properties, and eventing mechanisms to expose to control points the changes
to individual objects within the ContentDirectory hierarchy. If the ContentDirectory service
implementation supports the Tracking Changes Option, there can be objects within the
ContentDirectory hierarchy for which the service does not support tracking changes; for
example, objects that frequently change, such as EPG data. At any point in time, a

C % £ % 1 taot: + th - lei ray ™ Oati bt b
MUTTNUIMTUiUTy oTTVILT TITTYTTCTTTITCTIIAtvuTT vall oUYPUT U UTC  TTAUNITTY VUTTdIiTyCo JUUTVIT YUt 11 Ve

no|objects for which it is currently tracking changes.

If fhe ContentDirectory service implementation supports the Tracking Changes Option, then it
shall:

e | Support the LastChange state variable as defined in 5.3.8.
e | Implement the Search() action.

e | Include the wupnp:objectUpdatelD and upnp:containerUpdateld~ properties in {he
SearchCapabilities state variable.

e | Support the following operators for the upnp:objectUpdatelDvand upnp:containerUpdatglD
properties: <, <=, >=, > = |= exists.

e | Support the = operator for the @id and @parentID propéetrties.

e | Support the = and derivedFrom operators for the upnp:class property.

The following metadata properties shall be implemented for all items for which the
CgntentDirectory service implementation is tracking changes:

e | upnp:objectUpdatelD

e | res@updateCount

The following metadata properties, shall be implemented for all containers for which the
CdntentDirectory service implementation is tracking changes:

e | upnp:containerUpdatelD

e | upnp:objectUpdatelD

e | @childCount
e | upnp:totalDeletédChildCount

If the ContentDRirectory service implementation does not implement the Tracking Changes
Onption, then-the ContentDirectory service implementation shall not support the LastCharlge
stgte variablé.and the following metadata properties shall not be used on any object within the
CdntentDirectory hierarchy:

o | dgnp:objectUpdatelD

e res@updateCount

e upnp:containerUpdatelD
e upnp:totalDeletedChildCount

A control point can determine if the ContentDirectory service implementation supports the
Tracking Changes Option by checking for the existence of the LasiChange state variable in
the SCPD.

5.2.11 ContainerUpdatelDValue Indicator

The ContainerUpdatelDValue indicator is an internal, unsigned integer that shall be
maintained for each instance of class container and any of its derived classes. In previous
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versions of the specification, this was simply known as the ContainerUpdatelD. However with
this version of the specification it is known as the ContainerUpdatelDValue indicator in order
to differentiate it from the exposed allowed upnp:containerUpdatelD property, which, if
present, carries this same value.

If the ContentDirectory service implementation supports the Tracking Changes Option, then
the ContainerUpdatelDValue indicator (whether or not it is exposed in a corresponding
upnp:containerUpdatelD property of the container) shall be the same as the property value
defined in B.19.1.

If the ContentDirectory service implementation does not support the Tracking Changes Option,
then the ContainerUpdatelDValue indicator is incremented each time the container is modified
(s¢e 5.2.9 for the precise definition of Container Modification). Upon reaching the value of 2%2-
1, the next update rolls the value back to 0, and the implementation shall invoke the Servijce
R set Procedure as defined in 5.3.7.1. The initial ContainerUpdatelDValue indicator-value for
anly newly created container is unspecified, but recommended to be 0. Implementérs should
m4gintain the same value for each container’s ContainerUpdatelDValue indicator through
power cycles and any other disappearance/appearance on the ~‘\network. The
CqantainerUpdatelDValue indicator is not a formal property of a containef object, so| a
mqdification to a child container that affects that child’s ContainerUpdatelDValue indicafor
does not propagate upward to the parent container.

5.2.12 ContentDirectory Service Object Organization

From a logical viewpoint, objects are organized in a ContentDirectory service according t¢ a
tree hierarchy. This tree hierarchy is called the ContentDirectory service content hierarchy.|At
the origin (top) of the ContentDirectory service content“hierarchy, there is the single ropot
coptainer. This root container contains all other objects—items and containers, in| a
higrarchical tree fashion—that make up the entire” ContentDirectory service content.
Cdntainers can contain both sub-containers and_.tems. Items cannot contain other objedts.
Items are therefore always leaf nodes on the.trée. Figure 1 illustrates the concepts. (The
figure represents a hypothetical ContentDirectory service content structure.)

Container0
(Roof)

Container1 I Item 1 a

Container2 Item 2 a Container3

Figure 1 — ContentDirectory Service Object Organization

Container 0 is the root container of the ContentDirectory service tree hierarchy.

5.2.13 Hierarchical location

Within the ContentDirectory service tree hierarchy, an object resides directly below a
container if that object’'s @parent/D property value equals the @id property value of that
container. That container is called the parent (container) of the object (one level up) and the
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container is said to have a parent relationship with the object. The object is called a child
(object) of the container (one level down) and the object is said to have a child relationship
with that container.

A child object can be either an item object or a container object. In Figure 1, Item 1 is a child
of Container 0 (the Root container). Likewise, Item 3 is a child of Container 2. Any object can
only have one parent container, except for the root container, which has none (indicated by
setting its @parentID property value to “-17). A parent container can have multiple child
objects. In Figure 1, Container 1 is the parent of Container 2 , Item 2, and Container 3.

An object is called a descendant object of a container if it is a child of that container or if it is
connected to that container through one or more intermediate child relationships (any level
down). A descendant object can be either an item object or a container object. All objetts
(except the root container) are descendants of the root container. In Figure 1, ltem 3 ig a
degcendant of Container 1.

A tontainer is called an ancestor container of an object if that container is a parent of that
object or if it is connected to the object through one or more intermediate par€nt relationships
(amy level up). The root container is an ancestor of all objects within the ,ContentDirectory
sefvice. In Figure 1, Container 1 is an ancestor of Iltem 4.

See B.1.1 and B.1.2 for additional information.

5.2.14 Subtree

A pubtree for a given container is defined as the containefr itself plus the collection of |all
objects that have a descendant relationship to that container) That container is called the rpot
container of the subtree. Each container within the ContentDirectory service tree hierarchy| is
the root container of a single subtree. In Figure 1, Container 1 is the subtree root container of
the subtree that consists of Container1, Container 27" {tem 2, Container 3, Item 3, and Item 4.

5.2.15 Subtree Updates

In [some situations, a ContentDirectory seryice needs to manipulate (that is: add, modify,|or
delete) a relatively large number of objects within a single ContentDirectory subtree (that|is:
all| of the objects to be updated are .descendants of a single container). Typically, thgse
sitphations involve an internal operation 'such as searching a newly found storage medium for
new content or updating a large set of EPG objects with fresh data. While performing thgse
types of operations, numeroussobjects can be created, modified, and/or deleted in a shjort
pefiod of time.

As| described in 5.3.8, each’ object update triggers an event that might need to be procesged
by[a control point. However, the large number of rapidly occurring events can overwhelm the
capabilities of some-~¢€ontrol points. Consequently, the events contained in the LastCharge
stgte variable that-Correspond to these large subtree updates, can be tagged with }he

stlUpdate attribute so that they can be distinguished from other update events which ocg¢ur
fan less rapidly and affect far fewer objects (for example, those events triggered by the
CrepateOhject() or UpdateObject() actions). The stUpdate attribute enables a control point| to
apply special processing algorithms that are specifically designed to accommodate a laige
number-of object updates.

In addition to the stUpdate attribute, the LastChange state variable also defines a special-
purpose event, called <stDone>, which is used by the device to indicate that a sub-tree
update operation has finished. The <stbDone> event identifies the container object that
represents the root of the updated subtree. This information can be used by a control point to
process the subtree updates more efficiently for example, container-by-container rather than
object-by-object.

Although the mechanisms above enables a control point to more efficiently handle subtree
updates, there is no precise definition of what constitutes a subtree update. Therefore, each
ContentDirectory service implementation can designate various update operations as a
subtree update as it deems appropriate. A given update operation may be represented as one
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or more subtree updates. The following guidelines identify when the subtree update
mechanism could be used.

When to use the subtree update mechanism:

When an entire sub-tree is added to or deleted from the ContentDirectory service.
When the set of updates underneath a container object has a high “update density”.

In

other words, when the percentage of descendant objects that are modified vs. the total

number of descendant objects within the subtree is relatively high.

When not to use the subtree update mechanism:

When an implementation chooses to use the subtree update mechanism, the following critef

sh

5.2.16 XML Document
Anl XML document is a string that represents @ valid XML 1.0 document according tg

sp
by
El

Fof example, the phrase DIDL-Lite XML Document refers to a valid XML 1.0 documsé

When the set of objects that need to be updated are scattered throughout

update density is low, marking every container update as a subtree update could)cau
the control point to do more work than just processing each object update individually.

bll be obeyed:

Each subtree update shall have one and only one container object designated as the r
of the subtree. In some extreme cases, the root of the sub-tfee”update can be {
ContentDirectory service root container (@id=“0").

All objects represented by an object modification event with.thie stUpdate attribute sef

words, the root of an active subtree update operation shall'not be a descendant of the r
of another active subtree update operation.

pcific schema. Every occurrence of the phrase “XML Document’ is italicized and preced
the document’s root element name (alségitalicized), as listed in column 3, “Valid R
ment(s)” of Table 4.

he

ContentDirectory service; that is: there are no high update density subtree roots.nf‘\the

se

a

pot
he

to

one (“1”) shall be a descendant of one and only one designated subtree root. In other

bot

ed
bot

ent

acpording to the DIDL-Lite schema [16]. Such a document comprises a single <DIDL-Lite| ..

ro
Ve

Th

or

5.2.17 XML Fragment

t element, and it is allowed to be preceded by the XML declaration <?2x
rsion="1.0" ..?>.

lis string will therefore be of one of the following two forms:

“<DIDL-Lite ..».&/DIDL-Lite>”

“<?xml ,?><DIDL-Lite ..>..</DIDL-Lite>”

m1

An XML,fragment is a sequence of XML elements that are valid direct or indirect cHild
elgnients of the root element according to a specific schema. Every occurrence of the phrgse
“XVH_ Fldylllb'lltn ib itd“biLCd dllC)I plUbUdGU‘ in tiIU UIUL;UIIH:II‘l,D IUUt Giclllcllt alire (d SO
italicized), as listed in column 3, “Valid Root Element(s)” of Table 4, “ — Schema-related
Information”.
The following are examples of DIDL-Lite XML Fragments:

‘<item id=".." .>.</item>”
or

““res protocolInfo=".." .>.</res>"
or
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“<dc:title>Sunrise</dc:title>"
5.2.18 DIDL-Lite XML Document

Whenever there is a need for action arguments to contain a description of (part of) the
ContentDirectory service tree hierarchy (for example, the result of a Browse() or Search()
action), a valid DIDL-Lite XML Document is used. The phrase DIDL-Lite XML Document refers
to a valid XML 1.0 document according to the DIDL-Lite schema as defined in [15].

Such a document comprises a single <DIDL-Lite ..> root element, and it is allowed to be
preceded by the XML declaration <?xml version="1.0" ..?>.

This string will therefore be of one of the following two forms:

“<PIDL-Lite ..>..</DIDL-Lite>"
or
“<J?xml ..?><DIDL-Lite ..>..</DIDL-Lite>"

Thie DIDL-Lite XML Document presents a flattened view of (part of) the.ContentDirectory
sefvice tree hierarchy. It is important to make a clear distinction between-the ContentDirectory
tree hierarchy (a logical concept) and the DIDL-Lite XML Document (with its intringic
dorument hierarchy), which is a syntax used to express (part of) thé ContentDirectory tjee
higrarchy. Although it is perfectly possible to accurately expres$ hierarchical structure in [an
XML Document (XML is intrinsicly hierarchical), this specification does not use XML hierarghy
to express ContentDirectory service tree hierarchy. Insteads-information about the hierarchigal
logation of an object within the ContentDirectory service-tree hierarchy is maintained |by
ingluding the object ID of the parent container in which the object resides into the metadata| of

the object (@parentID property).

Within the context of the DIDL-Lite XML Document, all ContentDirectory service objects are
represented as either <container> or <item®» XML elements. They all reside at the same
XML hierarchical level. All <container> 0f,<item> XML elements are sub-elements of fhe
XML root element <DIDL-Lite>. NO." <container> element can contain another
<cdlontainer> or <item> element. Intother words, <container> and <item> elemepts
shhll not be embedded in <containe¥> elements.

Figure 2 illustrates this flattened\view. To the right, the corresponding (incomplete, simplifig¢d)
DIDL-Lite XML Document is. also included.
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< DIDL-Lite> <?xml version="1.0" encoding="UTF-8"?>
<DIDL-Lite ...>

Container0 <container id="0" parentID="-1" ...>
s (ROOL)

id="0 </container>

Containert <container id="cl" parentID="0" ...>

ontainer
| id="c1" T

</container>

-parentlD:uon

parentlD="c1”

Container2
id="c2"

</container>

- parentlD="c1”

parentlD="c1”

Contamer3
id="c3"

</contain

N

parentlD="c2”

- parentl —

/DIDL-Lite ) @ </DIDL-Lite>

Figure 2 — Flgﬂned DIDL-Lite hierarchical structure

Ndte: The information abo \h-n object in a DIDL-Lite XML Document is not necessafi
sufficient to determine its rchical location in the ContentDirectory tree.

Indeed, to determine tge correct hierarchical location, a control point needs to know all of that

y

C

object’s ancestor co ers up to the root container. However, in many cases, based on t{he

ar%;uments to the&,@wse(} or Search() action, is it possible that the resulting DIDL-Lite XML
i

Ddcument doe contain sufficient hierarchical information to reconstruct the exact locatjon
within the e ontentDirectory service tree hierarchy. For example, a Browse() action [on

direct chil performed on Container 3 in the example from Figure 1 above will only retdirn
thg following (incomplete, simplified) DIDL-Lite XML Document:

<7z version="1.0" encoding="UTF-8">
DL-Lite ..>

<item id="i4" parentID="c3" ...>
</item>
</DIDL-Lite>

This DIDL-Lite XML Document only indicates that Item 4 resides below Container 3 but it does
not convey that in turn, Container 3 resides below Container 1, which in turn resides below
the root Container 0.

5.2.19 CDS View

CDS View is an XML representation of ContentDirectory objects that is used as input to an
XQuery processor. A CDS View contains all descendant objects available underneath a given
container in the ContentDirectory service at the time it is processed. The predominant CDS
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View that is used in the ContentDirectory service is the DIDL-Lite XML Document (a.k.
DIDL-Lite View).

5.2.19.1 DIDL-Lite View

a.

The DIDL-Lite View is represented by a flat-structured valid DIDL-Lite XML Document of an

entire subtree of the ContentDirectory service. The container at which the subtree starts

is

called the subtree root container. The <DIDL-Lite> root element contains a single level
sequence of <container> and <item> elements that represent the objects (containers and
content items) that comprise the subtree. The DIDL-Lite View contains the subtree root

container and all its descendant objects.

A property in the ContentDirectory service represents a characteristic of an object. Propert|es

ar¢ distinguished by their names. The ContentDirectory service defines two ckinds
properties — independent and dependent. Each independent property has zero .6r mg

of
re

dependent properties associated with it. Independent property names contain no “@” symbol;
they could contain an XML namespace prefix (see below for an explanation of,the relationship
befween properties and XML). Each dependent property is associated either-with exactly gne

independent property or directly with a ContentDirectory service class such:as an object.

Thie name of a dependent property that is associated with an independent property is the
copcatenation of three parts: its associated independent property (name, the “@” symbol, gnd
a |name which conveys the relationship between the the .dépendent property and the

aspociated independent property. For example, a dependent\property named “rating@ty

eu

idgntifies the type of information that is stored within the-associated independent propefrty

named “rating”. The name of a dependent property&that is associated directly with

a

CdntentDirectory class is just the “@” symbol followed by a name which conveys |its
relationship with the class. For example, a dependent property named “@id” contains |an

identification value for a given instance of the class containing the “@id” property.

A small number of independent properties have independent child (nested) properties, which
in furn, could have independent child properties of their own. To fully qualify a nested propelrty,

the fully qualified parent name is used, fellowed by “::”, followed by the child property nam

e,

regursively. For example, xxx::yyy::zzzwhere zzz is the child of yyy and yyy is the child of Xxx.

Thie data types and meanings for allproperties are defined in Annex B.

Evien though ContentDirectory sérvice properties are not XML objects, XML is used to exprgss
them in all exchanges between a control point and a ContentDirectory service implementation.
Thlis creates an unavoidabte.relationship between XML syntax and property names and valdes.
In XML, an independent.property is represented as an element. The property name is used|as
the element name. The\property value is the element content. A child property is represenfed

as|an element within)the content of the element that represents the child’s parent property

A

dependent property is represented as an attribute in XML. The dependent property’s

relationship name’ (see above) is used as the attribute name. The dependent property’s value

is |the attribute value. For dependent properties that are associated with an independegnt
property,~the attribute appears in the (opening tag of the) element that represents |its

clgss, the attribute appears in the (opening tag of the) top-level element that represent

aspociated independent property. For dependent properties that are associated directly witT
oblnr\f of that class. For some c\yamplne’ see Table 6

Table 6 — Properties in XML

XML Representation
Property Name (didl-lite declared as default namespace)
dc:title <dc:title>..</dc:title>
res <res>..</res>
res@size <res size="..">.</res>
@id <item id="..">..</item>

a

he
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5.2.20.1 Multi-valued property

Some independent properties are multi-valued. This means that the property may occur more
than once in an object.

5.2.20.2 Single-valued property

Most independent properties are single-valued. This means that the property shall occur at
most once in an object. Some single-valued properties can contain a CSV list of values. A
dependent property is always considered single-valued, because it can occur at most once
with each occurrence of its associated independent property, even though the independent
property could be multi-valued.

5.2.2T reference, reference item, referenced item

A reference is a link from one ContentDirectory service item (that is: any object whose ‘clgss
is derived from the item class) to another item. It enables one item (the referencé)item)|to
expose the same metadata as the other item (the referenced item) without haying to stgre
duplicate copies of the metadata. In addition to eliminating duplicate physical copies of the
reflerenced item’s metadata, a reference enables a reference item to automatically trgck
mgtadata changes in the referenced item. For example, if there are threenplaylist containgrs
that all contain child items representing the same song, the ContentDirectory service
implementation can store one item that contains all of the song’s metadata and store two
(smaller) reference items that simply point to the one referenced item.

When a reference item is browsed (via Browse() or Search() actions), it shall be returned a$ a
valid DIDL-Lite object (for example, @id, dc:title, etc. propefrties are required). The metadata
of the returned object shall be an exact copy of the metadata from the referenced item exce¢pt
forl any of the following:

e | The reference item shall not inherit the following property values from the referenced item:
e @id
e @parentID (but can have the same value as the @parentID property of the referended

item if they reside in the same contaiffer.)

e upnp:objectUpdatelD (The CeontentDirectory service implementation determines
whether it is tracking changes<on the reference item, the reference item could expgse
an upnp:objectUpdatelD property independent of whether the referenced item expodes
an upnp:objectUpdatelD property.)

value of the @id préperty of the referenced item. Note: Control points can use fhe
existence of the @réeflD property to distinguish between a referenced item and all of the
reference items that point to it.

e | The reference item shall\contain a @refID property, whose value shall be equal to ]he

e | The reference_item may (as described below) override (for example, change a propelrty
value or remove an existing property) any of the original referenced item’s propert|es
except as/listed above.

Additionally; a reference item may override any of the original referenced item’s properties in
o}

of(the following ways:
. | A . , I . - .

properties not present in the referenced item.

>

e A reference item may be updated so that its metadata does not contain one or more of the
existing properties of the referenced item.

e A reference item may be updated so that its metadata overrides the value of one or more
existing properties of the referenced item.

All of the modifications listed above are bound only to the reference item and shall not
propagate back to the referenced item; that is: the original referenced item shall not be
affected by any modifications of the reference item. All resulting changes specified by the
reference item shall result in a valid DIDL-Lite object when subsequently browsed and/or
searched.
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Since a modification to a reference item (for example, via the UpdateObject() action), only
affects that object (and not the underlying referenced item), each reference item modification
results in a single event. However, when the underlying referenced item is modified, those
property changes propagate to all of the reference items that refer to the modified referenced
item but not to the reference items that override those modified properties. Such modifications
constitute an object modification on each of the modified items. Additionally, the parent
objects of each of the modified items also experience a container modification. For details,
see 5.2.5 and 5.2.9.

When the ContentDirectory service implementation contains multiple objects that refer to the
same content, it is recommended that the implementation use reference items for all but one
of those objects. In other words, there should be a single master object for that content which
is referenced by all of the other objects for that content. Additionally, it is recommended that
all| reference items refer directly to the master object (that is: the object that has no-@refID
property) rather than referencing another reference item. In other words, a ContentDirectory
sefvice should not daisy-chain reference items.

5.2.22 CDS feature

CDS feature exposes extended functionality of a ContentDirectory service implementation.
Edch CDS feature has a unique name—a string defined by this document—and a set| of

each ContentDirectory object there is a set of metadata that describes variqus
chpracteristics of the object. This metadata is represented-as a set of individual propertfes
bundled together in an XML data structure that represents the object. (See 5.2.20 for more
defails.) The ContentDirectory service defines a standardized set of properties that| a
CqgntentDirectory service can use to expose the wvarious characteristics of an object in a
predictable way.

Sagme ContentDirectory service implementations'can have access to additional metadata that
caph not be exposed via the standard set,of metadata properties because there are |no
cofresponding properties predefined within the ContentDirectory service. However, the
CdntentDirectory service does providea mechanism for an implementation to expose this
foreign metadata so that control points can extract and process it. This mechanism is called
the FOREIGN_METADATA feature. It is described in detail in Annexes B.23, D.16, and F.4.

5.2.24 Embedded XML Documents

Ohject properties are repfesented as sub-elements of the <container> or <item> elemegnt.
Some of these properties. may contain entire XML documents or XML fragments. In that case,
DIDL-Lite Documment will have XML Documents embedded in it. A complication with
embedded XML Documents is that they possibly have a different XML version andfor
encoding than the-document in which they are embedded. However, to ensure that the D/L-
n
its|entirety;~the embedded XML Documents shall use the same encoding and XML version|as
the mainXML 1.0 DIDL-Lite XML Document and any <?xml ..> header that might be presé¢nt
in the ariginal XML Document shall be discarded before embedding.
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rotectiom Option
The ContentDirectory service does not include any mechanism to restrict access to service
actions/content based on Roles, Control Point Identities or User Identities. Due to this
openness, content and services on MediaServers can be accessed by all control points/users
in the UPNnP network. This leads to violation of content privacy in MediaServers.
Implementation of the ContentDirectory service CONTENT_PROTECTION feature addresses
these limitations.

When a DeviceProtection service [36] is available on a device implementing a
ContentDirectory service then a CONTENT_PROTECTION feature (see Annex F.10
and Annex G) can also be implemented. When implemented, specific actions and specific
content can be restricted from specific control points. In other words, control points which are
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now identifiable to the service can be assigned specific permissions, that is the right to invoke
an action on a per action basis (see Action level access) or per object (container or item)
basis (see Object level access). In general, control points can be identified on an
unrecognized (Public) or recognized (Control Point Identity or User Identity) basis. In each
case, one or more Role(s) can be assigned to a Control Point Identity or User Identity. For
control points that do not implement DeviceProtection or remain unregistered, a generic Role
of (Public) is automatically assigned. Additional description of these and related terms can be
found in the DeviceProtection service. Familiarization with these terms is encouraged.

5.2.25.1 Device Protection Terms

e Device Identity: A Device Identity is the identity of a UPnP Device that implements the

X . : _ , L . of
the Device’s X.509 server peer certificate (not the CA certificate), in accordance wijth\ the
algorithm given in [37] 4.3. See the DeviceProtection service [36] for detailed infarmation
regarding deriving Device Identity UUIDs. The same UUID value may be used for lboth {he
Device Identity and the normal UPnP Device UUID.

e | Control Point Identity: A Control Point Identity (also referred to as its certificate Identity)
is a UUID value derived from a hash of the control point’s X.509 client peef certificate (not
the CA certificate), in accordance with the algorithm given in \[37] 4.3. See fthe
DeviceProtection specification [36] for additional information.

e | User Identity: The identity of a human user operating a contrdl point. User Identities
consist of Username/Password pairs.

e | Role: A name used to identify a set of access rights. When 'a Role is assigned to a Conirol
Point Identity or User Identity, that identity is granted-access rights associated with the
Role. Role names defined by UPnP Working Committes shall be prefixed with the working
committee moniker followed by a colon (for example, “AV:"). Role names defined by the
DeviceProtection service do not include a prefixy*Each Role name shall have length |no
longer than 64 characters, including the prefix (if any). Note the UPnP DeviceProtection
service defines three Roles: Public, Basic and Admin.

e | Permission: indicates the right to perform an action (Action level access) or an action |on
a specific object (Object level access).

e | Introduction Protocol: An Introduction Protocol is a protocol designed to support [an
initial exchange of cryptographic data that can be used subsequently for secure
communications.

o | Restricted DIDL-Lite View: The Restricted version of the DIDL-Lite View contains oply
the metadata from the-previously defined DIDL-LITE view that would be returned for egch
object as a response to the Browse() action invoked by a control point with a specffic
Role(s) when the CONTENT_PROTECTION feature is implemented (See Annex G.2.3).

e | Action level access indicates that a particular control point has been authorized to invgke
a particulartaction on a device and service implementing the CONTENT_PROTECTION
feature.

e | Object.level access indicates that a particular control point with Action level access tolan
action.also has been authorized to invoke the action on a particular object.

e | Restrictable action indicates an action whose invocation can be blocked according to the
presence or absence of a speciiic Role attached to a Conirol Point Identity or User Identity.

e Non-Restrictable action indicates an action whose invocation cannot be blocked
regardless of the presence or absence of a specific Role attached to a Control Point
Identity or User Identity.

e Owner/Own: A Role included in the upnp:objectOwner::role property of an object is an
owner of that object and is said to own that object.

e Non-Owner: A Role not included in the upnp:objectOwner::role property of an object.
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5.2.26 Device Mode Option

The ContentDirectory service can be configured for special device modes that support certain
prioritized modes. The modes currently defined are ActionBurst mode and
ExclusiveOwnership mode.

e ActionBurst: A burst of action invocations expected in an intense or regular manner
exceeding typical usage, such as, those that will occur when synchronizing the content
between two devices.

e ActionBurst mode: When a device (ContentDirectory service) announces support for
ActionBurst mode, it means that the control point can request the device to be ready for
an_ActionBurst. This prior_notice helps the device implementation ready itself for _an
upcoming ActionBurst by, for example, reserving resources, pre-allocating memory, |or
restricting non-related actions, services, or applications. The control point can\ also
request an extension to or cancellation of the ActionBurst mode.

e | ExclusiveOwnership mode: When a device announces support for Exclusive@wnership
mode, it means that the control point can request complete control over the device
(ContentDirectory service) for a requested length of time, for example, 'if,a control pdint
wants to make some updates to the ContentDirectory service and doesn’t want that
process to be interrupted due to action-calls from other control point§~Note that in order to
match the invoking control point’s identity with the control point that requested ]he

ExclusiveOwnership mode, the control point needs to have a Control Point or User Identity
(see 5.2.25).The control point can also request extensigm to or cancellation of the
ExclusiveOwnership mode.

5.2.27 Shortcut

A shortcut is an identifier that a control point can use to ‘quickly locate a specific container in a
CdntentDirectory service hierarchy. An example is-an identifier for the “all music” containgr,
which has the container @id property value of the main music container in a ContentDirectory
sefvice. See Annex F.11.

5.3 State Variables

Urllike most other services, the ContentDirectory service is primarily action-based. The
sefvice state variables exist primarilyito support argument passing in the service actiops.
Information is not exposed directly thirough explicit state variables. Rather, a client retrieyes
CdntentDirectory service information via the return arguments of the actions defined belgqw.
Thie majority of state variables defined below exist simply to enable the various actions of this
sefvice.

ijader Note: For a first-time reader, it might be more helpful to read the action
definitions before reading the state variable definitions.
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Variable Name R/AQ Data Allowed Value Default Eng.
Type Value Units
SearchCapabilities R string CSV (string)
See 5.3.2
SortCapabilities R string CSV (string)
See 5.3.3
SortExtensionCapabilities CRb string CSV (string)
T See 5.3.4
SystemUpdatelD R ui4 See 5.3.5
CohtainerUpdatelDs A string CSV ({string,ui4})
See 5.3.6
SejviceResetToken R string See 5.3.7
LadtChange CRb string LastChange XML
T Document
See 5.3.8
TrdnsferlDs CRb string CSV (ui4)
T See 5.3.9
FedtureList R string Features XML Document
See 5.3.10
DeyiceMode CRDb string See 5.3.11
De}iceModeStatus CRbD string See 5.3.12
Pefmissionsinfo CRDb string See-513.13
A ARG TYPE ObjectID R string See 5.3.14
A ARG TYPE Result R string See 5.3.15
A ARG TYPE SearchCriteria CRDb string See 5.3.16
A ARG _TYPE BrowseFlag R string BrowseMetadata,
BrowseDirectChildren
A ARG TYPE Filter R string CSV (string)
See 5.3.18
A_ARG TYPE SortCriteria R string CSV (string)
See 5.3.19
A ARG TYPE Index R ui4 See 5.3.20
A ARG TYPE Count R ui4 See 5.3.21
A ARG TYPE UpdatelD R ui4 See 5.3.22
A ARG Type JFrawsferlD %b ui4 See 5.3.23
A ARG Type. JdransferStatus CRDb string See 5.3.24
A_ARG\Type TransferLength CRbD string See 5.3.25
A ARE TvpeTransfeorlotal erb string See-5-3-26
A ARG TYPE TagValuelist CRb string CSV (string)
T See 5.3.27
A ARG TYPE URI CRDb uri See 5.3.28
A ARG _TYPE CDSView CRbD ui4 See 5.3.29
A ARG TYPE QueryRequest CRbD string See 5.3.30
A_ARG TYPE QueryResult CRbD string See 5.3.31
A ARG _TYPE FFQCapabilities CRDb string See 5.3.32
A_ ARG TYPE CPID CRDb string See 5.3.33
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Variable Name R/IAQ Data Allowed Value Default Eng.

Type Value Units
A_ARG TYPE DeviceModelD CRbD string See 5.3.34
A_ARG _TYPE DeviceModeReque | crb string See 5.3.35

st

Non-standard state variables TBD TBD TBD TBD
implemented by a UPnP vendor go

here

I><

a8  For a device this column indicates whether the state variable shall be implemented or not, where R =
required, A = allowed, CR = conditionally required, CA = conditionally allowed, X = Non-standard, add
-D when deprecated (e.g., R-D, A-D).

b |crR= conditionally required. See referenced subclause for implementation requirements.

5.3.2 SearchCapabilities

Tth required state variable contains a CSV list of property names that can be uséd.in seaifch
queries. Each property name shall include the standard namespace prefix for that propefty,
exgept for the DIDL-Lite namespace. Properties in the DIDL-Lite namespacé|shall always |be
returned without the prefix. See Table 3 in 4.3 and Annex B for details.

If |]a ContentDirectory service does not implement the Searéh(} action, then f{he
SegarchCapabilities state variable shall be the empty string (*”). If .a ContentDirectory serv|ce
implements the Tracking Changes Option then the Search() actien is required and Table 8
idgntifies the minimum set of properties and operators on_those properties that shall |be
supported for searching.

Allf property names shall be fully qualified using the déeuble colon (“::”) syntax as defined
in .2.20. For example, “upnp:foreignMetadata: yfmBody: : fmURI”

A wildcard (“*”) indicates that the device supportsssearch queries using any property name|s)
supported by this ContentDirectory service implementation.

c

Ndte that it is recommended that implementations explicitly enumerate all of the propert|es
that are supported for the Search() actionsand not use the wildcard (“*”) indicator.

When the Tracking Changes Option~is supported, the ContentDirectory service shall provide
ceftain search capabilities. The following table identifies the search capabilities values that
shpll be supported when the Track Changes Option is supported.

Table 8 — SearchCapabifities requirements for supporting Tracking Changes Option

Value R/A Required Operators
@id” R =
“@parentID” R =
“upnp:class” R =, derivedFrom
“upnp:objectUpdatelD” R <, <=,>= > = 1= exists
“upnp:containerUpdatelD” R <, <=,>= > = I= exists

5.3.3 SortCapabilities

This required state variable is a CSV list of property names that the ContentDirectory service
can use to sort Search() or Browse() action results. An empty string indicates that the device
does not support any kind of sorting. A wildcard (“*”) indicates that the device supports sorting
using all property names supported by the ContentDirectory service. The property names
returned shall include the appropriate namespace prefixes, except for the DIDL-Lite
namespace. Properties in the DIDL-Lite namespace shall always be returned without the

prefix. All property names shall be fully qualified using the double colon (“::”) syntax as
defined in 5.2.20. For example, “upnp: foreignMetadata: : fmBody: : fmURI”.
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5.3.4 SortExtensionCapabilities

This conditionally required state variable shall be supported if sort modifiers other than “+”
and “-” are defined. It is a CSV list of sort modifiers that the ContentDirectory service can use
to sort Search() or Browse() results. Table 9 defines the standard sort modifiers. Other
standard sort modifiers may be defined in future versions of this specification. Vendors may
define vendor-specific sort modifiers.

Modifiers shall be treated as case-sensitive.

Omitting this state variable is identical to listing only “+” and modifiers.

Table 9 — Sort Modifiers

Sprt Modifiers Descriptions

|+

) The “+” and “-” modifiers indicate that the sort is in ascending or descending order;
respectlvely, with regard to the value of its associated property. The modifiers #+”and
‘-"shall be supported by any service that supports sorting. Sorting support is indicated
by a non-empty value for the SortCapabilities state variable.

When a ContentDirectory service implements the SortExtensionCapabilitie's’state
variable, the values “+” and “-” shall be included.

TIME+, TIME- The “TIME+” and “TIME-" modifiers indicate the sort is in ascending)or descending
order, respectively, with regard to only the time part value of the date format property.
For example, sorting on “TIME+dc:date” results in the following response. Either
both of these modifiers shall be supported or neither of thém,/If a time zone offset is
included in the property’s value, it shall be accounted for'in*the sort results. If no time
zone offset is included, the time value is assumed to-be_local time.

1. Object D that has “2005-02-10" in dc:dates

2. Object A that has “2004-05-08T10:00:00™ in dc:date.
3. Object C that has “2004-05-11T12:00:00” in dc:date.
4. Object B that has “2003-02-12T18+30:00” in dc:date.

As shown above, some objects mightsnot have a value for the time part in the
specified property. In that case, such ebjects shall appear before the other sorted
results in ascending order or after,in~descending order. If no time value is present the
implementation shall assume that“nothing is known about it. This is not equivalent to a
time value of “00:00:00".

Vepdor-defined Vendors may add sort madifiers.

5.3.5 SystemUpdatelD

Thiis required state variable issmodified whenever a change occurs within the ContentDirectory
sefvice hierarchy. A changé.could be an added or deleted object, or a change in the metadata
of [an object. This does not/include changes to state variables of the service. This variablg is
evented and the eventiis moderated at a maximum rate of 5 Hz (once every 0.2 seconds).

Changing the SystemUpdatelD state variable shall occur atomically with the action that
triggered the object modification(s). In other words, all of the necessary Object Modification(s)
angd their corresponding change(s) of the SystemUpdatelD state variable shall be complefed
before the ‘triggering action returns (for example, the CreateObject() or UpdateObjegt()
aclions):

5.3.54 SystemUpdatelD when Supporting the Tracking Changes Option

If the ContentDirectory service implementation supports the Tracking Changes Option, (even
if it does not currently have any objects which expose the upnp:objectUpdatelD or
upnp:containerUpdatelD properties), the SystemUpdatelD state variable contains a numeric
value that is incremented whenever information within the ContentDirectory service hierarchy
that is visible to a control point changes.

The SystemUpdatelD state variable shall be incremented by 1 whenever any of the following
occurs:

e An object experiences an Object Modification. See 5.2.5 for details.

e A new object is created.
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e An existing object is deleted.

The SystemUpdatelD state variable shall not be incremented for any reason other than those
listed above.

Additionally, the SystemUpdatelD state variable shall be preserved and incremented
according to the above rules during periods while the ContentDirectory service is off-line.
See 5.2.1. Although its value will continually increase (due to persistence), its maximum value
can accommodate highly dynamic objects. For example, the SystemUpdatelD state variable
can accommodate 10 updates per second, 24 hours a day, 365 days a year for over 13 years
or one million (1,000,000) updates every day for nearly 11 years. In the unlikely situation
where the value of SystemUpdatelD reaches its maximum (ui4) value of 4294967295 (232-1),
th . ; : : ) ! .
See 5.3.7 and 5.3.7.1 for details.

If the ContentDirectory service cannot meet the above requirements for any reason_(such as a
cofrupted internal state), then the service shall invoke the Service Reset. Proceduye.
See 5.3.7.1 for details.

In [many cases, multiple properties of the same object can be modified by a single operation
suth as the UpdateObject() action. In these situations, an implementation'should representjall
of |these property changes (within the same object) by a single in¢rement (by 1) of the
SystemUpdatelD state variable. However, when multiple objects are modified, the
SystemUpdatelD state variable shall be incremented at least onee for each object that| is
mqdified.

Simce part of the LastChange state variable is based on‘the SystemUpdatelD state variable
(thfat is: the_updateID attribute of each event), each inerement of the SystemUpdatelD state
vafiable while the ContentDirectory service is on-linewill correspond to a specific LastCha

SystemUpdatelD state variable, each object thatexposes the upnp:objectUpdatelD property

will have a unique SystemUpdatelD value stoted in its upnp:objectUpdatelD property. See
Annex B.19.2. Additionally, each container-object that exposes the upnp:containerUpdatgl/D
property will have a unique SystemUpdate/D value stored in its upnp:containerUpdatg!D
property. However, within a container object, its upnp:objectUpdatelD gnd
uphp:containerUpdatelD properties may have the same value.

Dye to the relationship between the SystemUpdatelD state variable and fthe
uphp:objectUpdatelD property,the initial value of the SystemUpdatelD state variable shall [be
sef to the highest value of\all upnp:objectUpdatelD properties within the ContentDirectory
sefvice implementation(seé Annex B.19.2 for details). If a ContentDirectory service
implementation supports-tracking changes but does not currently support tracking on gny
objects within its content hierarchy, then the initial value of the SystemUpdatelD state variable
shpll be zero (“0”):

SystemUpdatefD Increment Rules:

In |some_cases, a single action can trigger changes to multiple objects which will result| in
myltiple increments of the SystemUpdatelD state variable (one for each modified object). [To
simplify the processing of these changes, the following increment ordering rules are defingd.
Specificatty, certaimmchanges—shat—affecttheSystemtpdatetb—state—variabte—before—other
changes:

e The creation of a container shall increment the SystemUpdatelD state variable prior to
increments generated by the creation of any of that container’s descendants.

e The creation of a referenced item shall increment the SystemUpdatelD state variable prior
to an increment generated by the creation of any reference item(s) that refer to that
specific referenced item. See 5.2.21 for details.

e The deletion of a container shall increment the SystemUpdatelD state variable only after
the increment(s) generated by the deletion of all of its descendants.
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5.3.5.2 SystemUpdatelD when not Supporting the Tracking Changes Option

If the ContentDirectory service implementation does not support the Tracking Changes Option,
then the actual value of SystemUpdatelD state variable is unspecified. However,
implementers should maintain the same value for the SystemUpdatelD state variable through
power cycles and any other disappearance/reappearance of the service on the network.
Control points can use a change in the value of this variable to determine if there has been a
change in the ContentDirectory service.

Note that the (allowed) ContainerUpdatelDs state variable provides more information about
the scope of the change, since it takes advantage of the ContainerUpdatelDValue indicator
maintained for each container.

5.3.6 ContainerUpdatelDs

Thlis allowed state variable is an unordered CSV list of ordered pairs. Each pair consists of a
container’s @id property value and the value of its ContainerUpdatelDValue indicatar; in that
ordler, separated by a comma (“,”). ContainerUpdatelDs is a moderated evented state variable
anfd is only used for eventing. There is no action that returns the value of ConfaiherUpdatelDs.

Thie initial value of ContainerUpdatelDs is the empty string.

Edch time a container is modified (see Container Modification in 5.2.9), |its
CdntainerUpdatelDValue indicator changes according to the rules in)5:2.11 and the ordered
pajr of that container's @id property value and the value of its, ContainerUpdatelDValue
indicator is concatenated to the list, maintained in the ContainérUpdatelDs state variable| If
that container’s @id property value already appears in the ContainerUpdatelDs state variable,
the new ordered pair is not added to the list. Instead{-the value of the corresponding
CdntainerUpdatelDValue indicator that is already in the €ontainerUpdatelDs state variablq is
reﬂ;laced by the new value of the ContainerUpdatelDValue indicator. Consequently, there dan
be| at most one occurrence in the ContainerUpdatetDs state variable of an ordered pair with
any given @id value. In other words, the evented’value of the ContainerUpdatelDs state
valiable will never contain multiple ordered ‘“pairs with the same @id value. The
CdntainerUpdatelDs state variable is not akhistory list of container changes. Rather, the
evented value will only reflect updates to the,ContainerUpdatelDs state variable that occurried
after the last event notification for this state variable.

The ContainerUpdatelDs state variable shall not be cleared immediately after it has begen
evented. The ContainerUpdatelDs state variable shall be cleared immediately before the first
ne (@id value, ContainerUpdate/lDValue indicator value) pair is added to fthe
CdntainerUpdatelDs state .variable following a ContainerUpdate/lDs event message. The
reason for this behavior js'that if the ContainerUpdatelDs state variable were to be clearfed
immediately after eventing, then when the current moderation period ends, the empty [ist
wquld be evented (because the ContainerUpdatelDs state variable changed since the last
event message). This*would falsely indicate a state change in the ContentDirectory service
that did not actually occur.

Example 1¢/-The following table shows a time-ordered sequence of actions on| a
CgntentDifectory service implementation that does not support the Tracking Changes Optlon
forl a sequence of container modifications.

Table 10 — ContainerUpdatelDs Example

New value of ContainerUpdatelDValue
Action @id U New value of ContainerUpdatelDs

Initialization — — “* (empty)
container modified musicAlbum15 53 “musicAlbum15,53”
container modified photoAlbum28 427 “musicAlbum15,53,photoAlbum28,427”
container modified musicAlbum15 54 “musicAlbum15,54,photoAlbum28,427”
container modified musicAlbum11 12 “musicAlbum15,54 photoAlbum28,427,

musicAlbum11,12”
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New value of ContainerUpdatelDValue
Action @id U New value of ContainerUpdatelDs
ContainerUpdatelDs is — — Value does not change.
evented
New control point signs — — Value does not change. The special event value
up for events unicast to the new control point includes the full
set of 3 pairs
container modified musicAlbumO01 97 Value is first cleared, then set to
“musicAlbum01,97”

Exlample 2: The following table shows a time-ordered sequence of actions ,on| a
CgntentDirectory service implementation that supports the Tracking Changes Optién, for a
sefjuence of container modifications. Note that the values of the ContainerUpdatefDVajue
indicator now store a sequence of SystemUpdatelD state variable values and are not
independently incremented. This example assumes that the only changes that"ate happening
ar¢ to the containers of the example so that their ConfainerUpdatelDValues indicators are
magnotonically increasing.

Table 11 — ContainerUpdatelDs Example

New value of ContainerUpdéatelDValue

Action @id U New valué of'ContainerUpdatelDs

Inifjalization — — “ (empty)

corjtainer modified musicAlbum15 53 “musicAlbum15,53”

cortainer modified photoAlbum28 54 “musicAlbum15,53,photoAlbum28,54”

cortainer modified musicAlbum15 55 ‘musicAlbum15,55,photoAlbum28,54”

cortainer modified musicAlbum11 56 “musicAlbum15,55,photoAlbum28,54,
musicAlbum11,56”

CohtainerUpdatelDs is — — Value does not change.

evgnted

Ney control point signs — — Value does not change. The special event value

up for events unicast to the new control point includes the full

set of 3 pairs

corftainer modified musicAlbumO01 57 Value is first cleared, then set to
“musicAlbum01,57”

5.3.7 ServiceResetFoken

s required state‘variable contains a non-empty value that shall be unique over the lifetilme
of [this ContentRiretCtory service implementation and shall be persisted over periods when the
CagntentDiregtoty service is off-line. For example, a ServiceResetToken value can be uged
that is initialized to 0 and subsequently incremented whenever the value changegs.
rnatively, a sequence of GUIDs can be used.

specific value of the ServiceResetToken state variable is not important. Rather, it i3 a
ch ) F—— : . ) . L he
ContentDirectory service implementation can no longer maintain a consistent progression of
internal state. When this occurs the implementation shall invoke the Service Reset Procedure
and assign a different permanently unique token to the ServiceResetToken state variable.
See 5.3.7.1 for details.

When a change in the value of the ServiceResetToken state variable occurs, control points
can no longer rely on any values that they have cached from the ContentDirectory service.

The value of the ServiceResetToken state variable shall only be changed upon invocation of
the Service Reset Procedure. This involves removing the ContentDirectory service from the
network. Therefore, control points should check for a change in value of the

36 © ISO/IEC 2017 — All rights reserved


https://iecnorm.com/api/?name=dedeebb787d0ce5709a231df58c421ff

ISO/IEC 29341-20-12:2017(E)

ServiceResetToken state variable when either the control point or the device (re)connects to
the network.

5.3.71 Service Reset Procedure

The Service Reset Procedure consists of the following steps in sequence:

e The device shall immediately disconnect from the network by sending a “bye-bye”
message as described in 1.1.3 of the UPnP Device Architecture specification [14].

e The ServiceResetToken state variable shall be assigned a new never-been-seen-before
permanently unique token.

° ALl unnn-ahiactl Indatalln) nronactias chall ha racat accordina o tha mitighizat on
7t (=l AN A=A A AAA DA A A= R AN pPropertes—S SEEO+Hag He—tH oot

requirements defined in Annex B.19.2.

e | All upnp:containerUpdatelD properties shall be reset according to the initialization
requirements defined in Annex B.19.1.

e | All upnp:totalDeletedChildCount properties shall be reset according to the’ initializatijon
requirements defined in Annex B.19.3.

e | All res@updateCount properties shall be reset according to the initialization requirements
defined in Annex B.19.4.

e | The SystemUpdatelD state variable shall be set to the Yhighest value of |[all
upnp:objectUpdatelD properties within the ContentDirectory service.

e | The ContentDirectory service implementation may create mew or re-assign @id propefrty
values to some or all of the objects within the ContentDirectory hierarchy.

e | The device may then reconnect to the network.

5.3.8 LastChange

This conditionally required state variable shallbe supported when the ContentDirectory
sefvice implements the Tracking Changes Option. Otherwise, it is not allowed. It containg a
LajstChange XML Document identifying all changes that have occurred since the last time the
LalstChange state variable was evented:(lt“is used to event changes that are not diregtly
related to one of the state variables of the”ContentDirectory service; that is: changes made| to
the properties of an object. See 5.4.for, details. For every type of change that is defined in}he

XML schema for the LastChange state variable, an implementation shall generate an evént
whenever that type of change 0ccurs. Additionally, individual events shall be buffered gnd
dejivered in the order that they-occurred with the most recent event corresponding to the last
XML element within the Last€hange XML Document that is stored in the LastChange state
vafiable. Refer to 5.3.8.1\and the ContentDirectory service Event Schema document [8] for
mqre details.

The LastChangerstate variable is evented and moderated according to the GENA eventing
mgchanism as tdefined by the UPnP Device Architecture specification [14]. When multiple
object modifications occur within the same moderation period (as determined by the
implementation), each change shall be accumulated in the LastChange state variable gnd
shpll besevented as a single event notification message after the current moderation perfod
expires.JAfter the event notification message has been sent to all subscribed control poirts,
the value of the LastChange state variable is reset when an update to the LastChange state
variable becomes necessary; that is: when the next event occurs. The resulting value Is a
fresh LastChange XML Document that contains a single element that represents the update
(that is: it contains the first update event following the distribution of the previous event
message to all subscribers). Subsequently, additional update elements are added to the
LastChange XML Document until the current moderation period ends and the current value of
the LastChange state variable (i.e. the current event message) is propagated to all event
subscribers.

The LastChange state variable is not required to accumulate changes when the
ContentDirectory service is off-line nor when the ContentDirectory service has no subscribers
for events. When the ContentDirectory service comes on-line, the LastChange state variable
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may be empty. It is not required to event changes that had been accumulated but not evented
when the ContentDirectory service last went off-line.

Note: the LastChange state variable contains event information about all object changes
within the ContentDirectory hierarchy regardless of whether the objects contain the
upnp:objectUpdatelD or upnp:containerUpdatelD properties.

5.3.8.1 LastChange Data Format

The XML header <?xml version="1.0" ?> is allowed. The (one and only) root element,
<StateEvent>, shall contain zero or more elements, each of which represents a change to a
specific object. As shown below, three types of elements are defined to indicate the type of
change that occurred on that object: an object creation, modification, or deletion.

Thle following example shows a generalized “template” for the format of the LastChangé stJate
vafiable. Additional elements and/or attributes may be added to future versions“of this
specification. Furthermore, a 3rd—party vendor may add vendor-defined elements arjattributes.
Hqgwever, by definition, this specification does not define the format or the values for thgse
3rd-party elements. In order to eliminate element or attribute naming conflicts -the name of gny
vepdor-defined element or attribute shall follow the rules set forth in subclause™4.4. All control
pojnts shall gracefully ignore any element or attribute that it does not understand.

Ndte that the content of this state variable (that is: the LastChange‘XML Document) shall |be
properly escaped before it is sent to an event subscriber via GENA. See [38] 2.4 for more
details.

The following example shows fields that need to be filled oGt by individual implementationg in

the vendor character style.

<SgateEvent

xlns="urn:schemas-upnp-org:av:cds-even "\\

xnlns:xsd="http://www.w3.org/ZOOl/XMLScl‘k?a

xfilns:xsi="http://www.w3.0rg/2001/X ema-instance"

xfi:schemalocation="

urn:schemas-upnp-org:av:cds-eve
http://www.upnp.org/schemigeév/cds—events.xsd">

<objAdd

objID="object ID (@id pr&@rty) of the added object"

updateID="Resulting va of the SystemUpdateID state variable"

objParentID="object (@id property) of the new object’s parent"

objClass="class of \the object (upnp:class property)"

stUpdate:"subt@‘update flag"/>

<objMod O

objID—"obith) ID (@id property) of the modified object"

<?xml version="1.0" encoding="UTF-8"?> QQ

updateID sulting value of the SystemUpdateID state variable"
stUpdat@ subtree update flag"/>

<ob'%O
ré; ="object ID (@id property) of the deleted object"
\%dateID:"Resulting value of the SystemUpdatelID state variable"

LT SO 1 o 7 e =25l 1
cCopcTace goCtree apuace rrag

<stDone
objID="object ID (@id property) of the subtree root container"
updateID="Resulting value of the SystemUpdateID state variable"/>
</StateEvent>

<?xml>

Allowed. Case sensitive.
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<StateEvent>

Required. Shall include a namespace declaration for the ContentDirectory service Event Schema
(“urn:schemas-upnp-org:av:cds-event”) [8]. Shall include zero or more of the following elements. This
namespace defines the following elements and attributes:

<objAdd>

Allowed. Indicates that an object was added to the ContentDirectory service within the most recent
event moderation period. See 5.4 for details on the event moderation period. Shall appear once for
each object added. The contents of this element shall be the empty string. However, future versions of
this specification may define specific values for this element. Consequently, control points shall
gracefully ignore any element contents or element attributes that it does not understand. Contains all
of the following attributes:

L

D
=

Required. xsd:string, Contains the @id property of the object that was added.

updateID

Required. xsd:unsignedint, Contains the value of the SystemUpdatelD state ivariable that
resulted when the object was added.

stUpdate

Required. xsd:boolean, Indicates whether or not the object was added as part of a subtree
update operation. A value of “1” (one) indicates that the objéct-was added as part of a
subtree update operation. A value of “0” (zero) indicates that the object was not added| as
part of a subtree update operation but rather it was added as an individual object addition.
See 5.2.15 for details.

objParentID

Required. xsd:string, Contains the @id property of<the parent container to which this object
was added. This information might be useful for eontrol points to determine if this new obfect
is of interest.

objClass

Required. xsd:string, Contains the value of the upnp:class property of the object was added.
This information might be useful fafrcontrol points to determine if this new object is of intefest.

<objMod>

Allowed. Indicates that an existing object was modified within the most recent event moderation pefiod.
See 5.4 for details on the event) moderation period. Shall appear once for each object that Wwas
modified. The contents of this\element shall be the empty string. However, future versions of this
specification may define spetific values for this element. Consequently, control points shall gracefplly
ignore any element contents or element attributes that it does not understand. Contains all of [the
following attributes:

objID
Required. xsd:string, Contains the @id property of the object that was modified.

updateFD

Required. xsd:unsignedint, Contains the value of the SystemUpdatelD state variable that
resulted when the object was modified

stUpdate

Required. xsd:boolean, Indicates whether or not the object was modified as part of a subtree
update operation. A value of “1” (one) indicates that the object was modified as part qf a
subtres npda+n npnrafinn_ A valug of “Q” (7arr\) indicates-that tho nhjnnf was—not modified as
part of a subtree update operation but rather it was modified as an individual object
modification. See 5.2.15 for details.

<objDel>

Allowed. Indicates that an object was deleted from the ContentDirectory service within the most recent
event moderation period. See 5.4 for details on the event moderation period. Shall appear once for
each object deleted. The contents of this element shall be the empty string. However, future versions
of this specification may define specific values for this element. Consequently, control points shall
gracefully ignore any element contents or element attributes that it does not understand. Contains all
of the following attributes:

objID

Required. xsd:string, Contains the @id property of the object that was deleted.
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updateID

Required. xsd:unsignedint, Contains the value of the SystemUpdatelD state variable t
resulted when the object was deleted.

stUpdate

Required. xsd:boolean, Indicates whether or not the object was deleted as part of a subt

hat

ree

update operation. A value of “1” (one) indicates that the object was deleted as part of a

subtree update operation. A value of “0” (zero) indicates that the object was not deleted
part of a subtree update operation but rather it was deleted as an individual object deleti
See 5.2.15 for details.

<stDone>

Allowed. Indicates that a sub-tree update operation has completed within the most recent ev

as
on.

ent
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it d
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moderation period. See 5.4 and 5.2.15 for details on the event moderation period and subtree upd
operations. Shall appear once for each completed subtree update operation. The contents of
element shall be the empty string. However, future versions of this specification may definé\sped
values for this element. Consequently, control points shall gracefully ignore any element‘contentg
element attributes that it does not understand. Contains all of the following attributes:

objID

Required. xsd:string, Contains the value of the @id property of the eontainer object f
represents the root of the updated subtree.

updateID

Required. xsd:unsignedint, Contains the value of the SysfemUpdatelD state variable w
the subtree update operation completed.

te that additional elements or attributes may also be present, for example, defined
ividual vendors or future versions of the ContentDirectory service specificati

ate
his
ific

or

hat

nen

by
DN.

nsequently, a control point shall gracefully ignore any‘additional elements or attributes that

oes not understand.

.8.2 Event Ordering Rules

ents in the LastChange XML Document shall'be ordered according to increasing nume
ues of their updateID attributes.

some cases, a single action can trigger changes to multiple objects which will result

Itiple events (one for each modified;object. To simplify the processing of those events, ﬂhe

owing event ordering rules are defined. Specifically, certain events shall be added to

ric

in

he

event buffer (while waiting for the moderation period to expire - See 5.4) before other relafed

events.

e [ An <objadd> event\corresponding to the creation of a container shall precede |all
<objAdd> event(s).corresponding to the creation of any of that container’s descendants.

e | An <objAdd>_event corresponding to the creation of a referenced item shall precede |all
<objadd> event(s) corresponding to the creation of any reference item(s) that refer|to
that specificreferenced item. See 5.2.21 for details.

e | An <qkjDel> event corresponding to the deletion of a container shall not precede gny
<obDel> event(s) corresponding to the deletion of any of its descendants.

Exjample:

<?xml version="1.0" encoding="UTF-8"?>

<StateEvent
xmlns="urn:schemas-upnp-org:av:cds-event"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="urn:schemas-upnp-org:av:cds-event

40

http://www.upnp.org/schemas/av/cds-event.xsd">
<objAdd objID="s002" updateID="213" objParentID="s001"
objClass="object.container.album” stUpdate="1"/>
<objMod objID="s001" updateID="214" stUpdate="1"/>
<objAdd objID="s003" updateID="215" objParentID="s001"
objClass="object.item.audioltem” stUpdate="0"/>
<objAdd objID="s004" updateID="216" objParentID="s002"
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objClass="object.item.audioltem” stUpdate="1"/>
<objDel 0objID="s003" updateID="217" stUpdate="0"/>
<objMod objID="s001" updateID="218" stUpdate="0"/>
<objMod objID="s004" updateID="219" stUpdate="1"/>
<stDone objID="s001" updateID="219"/>
</StateEvent>

Note that the strings in all subsequent examples shall be escaped when transmitted in SOAP
messages.

5.3.9 TransferIlDs

This conditionally required state variable shall be supported if the ContentDirectory service
implements efther the [ImportReSource[) or EXPOItRESoUrce[/ actions. 1he state varfabie 13 a
C§V list of type A_ARG_TYPE TransferID. It is evented to notify clients when file transfers
inifiated by ImportResource() or ExportResource() started or finished. When a file thransfer
starts, its transfer ID is added to the TransferlDs list. When the transfer ends; its ID| is
rerlnoved from the TransferlDs list.

This state variable is used for eventing only.

5.3.10 FeatureList

Thiis required state variable enumerates the CDS features supported by this ContentDirectory
sefvice. The value is a valid Features XML Document, according to [4]:

e | The root element of the document is <Features>. (t\contains zero or more cHild
<Feature> elements, each of which represents one CénientDirectory service feature that
is supported in this implementation.

e | A <Feature> element shall have a version ditribute and shall have a name attriblite
containing the assigned name of the feature.

e | A <Feature> element may have other attributes defined per each feature.

e | See the schema in [4] for more details onthe structure.
Exjample :

<?kml version="1.0" encoding="UTEF8" 2>
<Fgatures
xmlns="urn:schemas-upnp-org:av:avs"
xplns:xsi="http://www.w3.0xg/2001/XMLSchema-instance"
xpi:schemalocation="
urn:schemas-upnp-orgu.av:avs
http://www.upnp 4Qrg/schemas/av/avs.xsd">
<Feature name="BQOKMARK" version="1">
<objectIDg>bhookmarkl</objectIDs>
</Feature>
<Feature name="EPG" version="1">
<objéetiDs>epgl, epg2</objectIDs>
</Feature>
</Features>

5.3.1Y DeviceMode

This conditionally required state variable shall be supported if the ContentDirectory service
implements the DEVICE_MODE feature. It is used to inform control points about the current
mode of the ContentDirectory service implementation. It is of type string and contains the list
of device modes that are currently active. The DeviceMode state variable is evented and
moderated according to the GENA eventing mechanism as defined by the UPnP Device
Architecture specification [14].

If the ContentDirectory service does not support the DEVICE _MODE feature then the
DeviceMode state variable shall not be included in the list of ContentDirectory service state
variables.
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If the ContentDirectory service implementation supports the DEVICE_MODE feature then it
shall be in one of the following modes:

e ActionBurst mode

e ExclusiveOwnership mode

¢ Normal mode, that is, the absence of either of the above modes.
The following is the XML template for DeviceMode state variable.

<?xml version="1.0" encoding="UTF-8"?2>

<DeviceMode
xmlns="urn:schemas-upnp-org:av:dmo"
xplns:xsd="http://www.w3.0rg/2001/XMLSchema" /\
xplns:xsi="http://www.w3.0rg/2001/XMLSchema-instance" N
xpi:schemalocation=" Q
urn:schemas-upnp-org:av:dmo ’(]/
http://www.upnp.org/schemas/av/dmo.xsd"> y\(l/
<mode type="Mode is ActionBurst or ExclusiveOwnership" Q/
CPRequested="Mode requested by control point"> q/
</mode> r\/
</peviceMode> e~
<?jxml>
Allowed. Case sensitive.
<DgviceMode>
Required. Shall include a namespace declaration for .th€ ContentDirectory service schgma

(“urn:schemas-upnp-org:av:dmo”) [16]. Shall include zero or mare"of the following elements based on [the
current mode of the device. If the device is in the normal mode) ‘then all of following elements shall not| be
present.

<mode>

Required. xsd:string. Enumerates the modg(s)\Nn which the device is at this instance.

type

Required. xsd:string. Contains the type of the device mode. The two mode values curreptly
defined are “ActionBurst’zand “ExclusiveOwnership”.

CPRequested

Required. xsd:boolean. Contains the nature of the device mode request. A value of [“71”
indicates thatthe mode was requested externally (by a control point), a value of “0” indicqtes
that the mede\was initiated from an internal trigger, such as a Tuner being allocated.

5.3.12 DeviceModeStatus

This conditionally required state variable shall be supported if the ContentDirectory serv|ce
implements the DEVICE_MODE feature. It is used to inform control points about the specffic
defails of an detive device mode that has been granted to a control point. It is an XML
dopument thatshall conform to the format below.

If the GententDirectory service does not support the DEVICE MODE feature then fthe
DgviceMode Status state variable shall not be included in the list of ContentDirectory serv|ce
statevariables.

The following is the XML template for DeviceModeStatus state variable.

<?xml version="1.0" encoding="UTF-8"7?>
<DeviceModeStatus
xmlns="urn:schemas-upnp-org:av:cds-event"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="
urn:schemas-upnp-org:av:cds-event
http://www.upnp.org/schemas/av/cds-events.xsd">
<actionBurstStatus>
<totalTime>remaining time (millisecs)</totalTime>
<responseTime>response time (millisecs)</responseTime>
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</actionBurstStatus>
<exclusiveOwnershipStatus>
<resourcelD type="Device">ID</resourcelID>
<totalTime>remaining time (millisecs)</totalTime>
</exclusiveOwnershipStatus>

</DeviceModeStatus>

<?xml>

Allowed. Case sensitive.

<DeviceModeStatus>

Required. Shall include a namespace declaration for the ContentDirectory service schema
(‘urn:schemas-upnp-org:av:dmos”) [18]. Shall include zero or more of the following elements based on the
current mode of the device. If the device is in the normal mode, then all of following elements shall not| be
present.

<actionBurstStatus>

Allowed. Indicates that a control point has been granted an ActionBurst request, €ontains [the
following attributes and elements:

<totalTime>

Required. xsd:unsignedint (milliseconds). Contains the most regent measurement of jthe
remaining time the ContentDirectory service implementation has(allocated for this ActionBdrst
device mode to remain active. Shall not be greater than ‘the previous value, unles$ a
RequestDeviceMode() or ExtendDeviceMode() action has been successfully invoked. In other
words it is a count-down timer with accuracy determined by the ContentDirectory seryice
implementation.

<responseTime>

Required. xsd:unsignedint (milliseconds), Maximum allowed delay between consecufive
invocations of two action requests. Shall be set to the most recently granted value from a
RequestDeviceMode() or ExtendDeviceMode() action. The value may be reduced if Jthe
<totalTime> element value becomesdéss'than the <requestTime> element value.

<exclusiveOwnershipStatus>

Allowed. Indicates that a control point has,been granted ExclusiveOwnership of the device for a pefiod
of time. Contains all of the following attributes and elements:

<resourcelD>

Required. xsd:unsignedInt. Contains the vendor-defined ID of the resource to be locked|for
exclusive use

type

Required. xsd:string. Contains the type of device resource requested. The ¢ne
resource currently defined is “Device”.

<totalTime>

Required. xsd:unsignedint (milliseconds). Contains the most recent measurement of |the
tremaining time the ContentDirectory service implementation has allocated for fthis
ExclusiveOwnership device mode to remain active. Shall not be greater than the previpus
value, unless a RequestDeviceMode() or ExtendDeviceMode() action has been successfllly
invoked. In other words it is a count-down timer with accuracy determined by [the
ContentDirectory service implementation.

Ndtethat although the time based sub-elements are in units of milliseconds this does not
require the ConteniDirectory service implementation or control point o implement their
internal clocks to a granularity of millisecond accuracy. However, it is recommended that the
clock accuracy be on the order of the minimum time the ContentDirectory service will grant for
the <responseTime> element.

An example of the DeviceModeStatus state variable while in the ActionBurst mode is shown in
the following, where an initial time of 100 seconds has been allocated for the ActionBurst, and
a 2 second maximum response between control point actions.

5.3.13 Permissionsinfo

This conditionally required state variable shall be supported if the ContentDirectory service
implements the CONTENT_PROTECTION feature (see Annex F.10 and Annex G) and not
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allowed otherwise. It contains the auxiliary information not obtainable through t
DeviceProtection service GetACLData() and GetRolesForAction() actions. The format of the
Permissionsinfo state variable is an XML document and complies with the Permissionsinfo

XML Schema [20].

The following is the XML template for the Permissionsinfo state variable.

<?xml version="1.0" encoding="UTF-8"?>
<PermissionsInfo
xmlns="urn:schemas-upnp-org:av:pi"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

xgilschemalocation="
urn:schemas-upnp-org:av:pi /\
http://www.upnp.org/schemas/av/pi.xsd"> LN
<npnRestrictable>Name of an action supported by this implementation (19
</honRestrictable> A
<oWnAll>Name of a Role supported by this implementation</ownAll> r\(l/

<ipcludeAll> Q’

Name of a Role supported by this implementation (1,
</kncludeAll> ‘
</PermissionsInfo> n‘b‘

Thie rules for describing the Permissionsinfo state variable document istructure are defined
follows.
<?gml>
Allowed. Case sensitive.
<P¢rmissionsInfo>
Required. Shall include a namespace declaration \for the ContentDirectory service scheg

(“urn:schemas-upnp-org:av:pi”) [20]. Shall include oné€ jor more of each of the following elements. T|
namespace defines the following elements:

<nonRestrictable>

Required. xsd:string, indicates an always invokable (or Non-Restrictable) action. Its allowed valu
the name of an action supported by, the ContentDirectory service implementation for this device

shall be identical to an action pame exposed by the device for the ContentDirectory service.

element may appear more thamnonce but the exact value (action name) shall not be duplicated.
actions that appear in Table-G.3 with a value of Non-Restrictable and that are implemented for a gi
ContentDirectory service shall have a <nonRestrictable> element in the Permissionsinfo sf
variable. Actions defined for the ContentDirectory service but not appearing in
<nonRestrictablexelement are considered to be Restrictable.

Note that actions defined by the AV working committee as Non-Restrictable shall not be changeq
Restrictable by.a specific implementation. Likewise, actions defined by the AV working committeg
Non-Restrietable shall be included in a <nonRestrictable> element.

<includeAll>

Required. xsd:string, indicates that an individual Role shall be implicitly considered included
present) in the upnp:inclusionControl property of all objects in the ContentDirectory service.
allowed value shall be one of the current Roles as managed by the DeviceProtection service for
device hosting the ContentDirectory service implementation. A given value shall occur only onceé
the Permissionsinfo state variable. At a minimum, an <includeA1l1> element shall be present for
required AV:SuperReader Role.
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<ownAll>

Required. xsd:string, indicates that an individual Role shall be implicitly considered included

(or

present) in the upnp:objectOwner property of all objects in the ContentDirectory service. Its allowed
value shall be one of the current Roles as managed by the DeviceProtection service for the device

hosting the ContentDirectory service implementation. A given value shall occur only once in
permissionsinfo state variable. At a minimum, an <ownA11> element shall be present for the requi

AV:SuperWriter Role.

the
red

An example of the Permissionsinfo state variable along with additional requirements regarding
Roles for the CONTENT_PROTECTION feature can be found in Annex G.1.
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5.3.14 A ARG TYPE ObjectiD

E)

This required state variable is introduced to provide type information for the Object/D
argument in various actions. The Object/D argument uniquely identifies individual objects

within the ContentDirectory service.

5.3.15 A ARG TYPE Result

This required state variable is introduced to provide type information for the Result argument

in various actions. The structure of the Result argument is a DIDL-Lijte XML Document:

e Optional XML declaration <?xml version="1.0" 2>

th
T

° i e I o HP=Y a
Droo oOrce LE> 9 A

e [ <container> is the element representing objects of class container and all its deriy
classes.

e | <item> is the element representing objects of class item and all its derived classes.

e | Elements in the Dublin Core (dc) and UPnP (upnp) namespaces represent obj
metadata.

e | See the DIDL-Lite schema [15] for more details on the structure. Théyavailable propert
and their names are described in Annex B.

Ndte that since the value of Result is XML, it needs to be escaped (using the normal X
rules: [38] 2.4) before embedding in a SOAP response messageMn addition, when a value
type A_ARG TYPE Result is employed in a CSV list, commas (“,”) that appear within X
CDATA shall be escaped as “\,”. See 4.1.2

5.3.16 A ARG TYPE SearchCriteria

Thiis conditionally required state variable shall besupported if the ContentDirectory serv
implements the Search() action. The state variable is introduced to provide type informat
fon the SearchCriteria argument in the Search()yaction. The SearchCriteria argument provig
one or more search criteria to be used for querying the ContentDirectory service. All propel
names shall be fully qualified using theydouble colon (“::”) syntax as defined in 5.2.20. K
expmple, “upnp:foreignMetadata: sfmBody: : fmURI".

Edch property name shall include the standard namespace prefix for that property, except
the DIDL-Lite namespace. Properties in the DIDL-Lite namespace shall always be return
without the prefix.

5.3.16.1 SearchCriteria-String Syntax

ed

es

ML
of
ML

on
es

rty
For

for
ed

SdarchCriteria string.\syntax is described here formally using EBNF as described |in
supclause 4.1.3 and)Annex E. A ContentDirectory service implementation shall support {he
entire syntax as described below.
searchCeat = searchExp | asterisk
searChExp = relExp]|
searchExp wChar+ logOp wChar+ searchExp]|
'(' wChar* searchExp wChar* ')'
L6g0p = 'and'|'or'
TSIEXP T~  PIOPEILYy WCHar+ DiNop welar+ guotedvartd
property wChar+ existsOp wChar+ boolVal
binOp = relOp|stringOp
relop — v:vlv!:v‘v<v‘v<:v|v>v|v>:|
stringOp = 'contains'|'doesNotContain'|'derivedfrom'| ' 'startsWith' |
'derivedFrom'
existsOp = 'exists'
boolVal = 'true'|'false'
quotedval = dQuote escapedQuote dQuote
wChar = space|hTab|lineFeed|vTab|formFeed|return
property = (* property name as defined in 5.2.20 *)
escapedQuote = (* double-quote escaped string as defined in 4.1.2 *)
hTab = (* UTF-8 code 0x09, horizontal tab character *)
lineFeed = (* UTF-8 code 0x0A, line feed character *)
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vTab = (* UTF-8 code 0x0B, vertical tab character *)
formFeed = (* UTF-8 code 0x0C, form feed character *)
return = (* UTF-8 code 0x0D, carriage return character *)
space = !

(* UTF-8 code 0x20, space character *)
dQuote HEE

(

* UTF-8 code 0x22, double quote character *)
asterisk ri= T
(* UTF-8 code 0Ox2A, asterisk character *)

String operators are case insensitive.

5.3

46

.16.2 SearchCriteria String Semantics and Examples
Operator precedence

Precedence, highest to lowest, is:

dQuote
()

binOp, existsOp
and
or
Examples:
“s1l and s2 or s3 or s4 and s5”
is equivalent to:
“((sl and s2) or s3) or (s4 and s5)”
Likewise,
“sl and s2 or (s3 or s4) and sb5%
is equivalent to:

“(s1 and s2) or ((s3 or s4)and sb5)”

Return all. The special value “*_ nreans find everything, or return all objects that exist
beneath the selected starting container.

Property existence testing:’Property existence is queried for by using the exisfts
operator. Strictly speaking;exists could be a unary operator. This SearchCriteria synfax
makes it a binary operatar to simplify search string parsing — there are no unary operatars.
The string “actor exists true” is true for every object that has at least one occurrerjce
of the actor property. It is false for any object that has no actor property. Similarly, the
string “actor exlsts false” is false for every object that has at least one occurrence| of
the actor property. It is true for any object that has no actor property.

Property)omission. Any property value query (as distinct from an existence query)
applied toan object that does not have that property evaluates to false.

Class: derivation testing. Existence of objects whose class is derived from some bgse
class specification is queried for by using the derivedfrom operator. For example:

e “upnp:class derivedfrom "object.item"” is true for all objects whose class
is object.item, or whose class hame begins with object.item.

Numeric comparisons. When the operator in a relExp is a relOp, and both the
escapedQuote value and the actual property value are sequences of decimal digits or
sequences of decimal digits preceded by either a “+” or “-” sign (that is: integers), the
comparison is done numerically. For all other combinations of operators and property
values, the comparison is done by treating both values as strings, converting a numeric
value to its string representation in decimal if necessary.
Note that the ContentDirectory service is not expected to recognize any kind of numeric
data other than decimal integers, composed only of decimal digits with the allowed leading
sign.
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“ 77 “w”

e String comparisons. Relation operators >” and comparison operators contains ,
doesNotContain, and startsWith when applied to strings use case-insensitive
comparisons. Overloading of the derivedFrom operator for string comparison is allowed
but discouraged and implementation dependent. Comparison is done based on lexical
ordering. Implementers are recommended to base alphabetical sorting on localized lexical
conventions, not on Unicode character values. For example, the “0” character in German

is ordered between the “n” and “p” characters whereas in Swedlsh it is ordered after “z”
See [39].

5.3.17 A ARG TYPE BrowseFlag

This requwed state varlable |s mtroduced to prowde type mformatlon for the BrowseF/ag

us\=d for browsmg the ContentDlrectory service. VaI|d values are:

e | “BrowseMetadata” - this indicates that the properties of the object specified by the
ObjectID argument will be returned in the Result argument.

e | “BrowseDirectChildren” - this indicates that first level objects under the object specified [by
the Object/D argument will be returned in the Result argument, as well as,the metadata.

5.3.18 A ARG TYPE Filter

This required state variable is introduced to provide type informationfor'the Filter argumen{in
the Browse() and Search() actions. The comma-separated list of property specifiers indicates
wHich metadata properties are to be returned in the Result of theBrowse() or Search() actigns.
Edch property name shall include the standard namespace prefix for that property, except ffor
the¢ DIDL-Lite namespace. Properties in the DIDL-Lite namespace shall always be returned
without the prefix. All property names shall be fully qualified using the double colon (“:")
syptax as defined in subclause 5.2.20. For example,
“upnp:foreignMetadata: : fmBody: : fmURI”.

= a

Thf Filter argument enables control points to.control the complexity of the object metadata
properties that are returned within the DIDL-LiterResult argument of the Browse() and Sear¢h()
actions. Properties required by the DIDL-Lite;schema are always returned in the Result output
argument. The Filter argument enables*a. control point to specify additional properties, not
reiuired by the DIDL-Lite schema to:be returned in Result. Compliant ContentDirectpry
sefvice implementations do not retdrn non-required properties unless they are explic|tly
requested in the Filter input argument.

Bath independent and dependent properties may be included in the comma-separated Filter
argument. If the Filter argument is equal to “*”, all supported properties, both required and
allpwed, from all namespaces are returned. An independent property or an independent cHild
property may be suffixed by the “#” U+0023 character. When present, this suffix, indicates
that the actions associated with the A ARG TYPE Filter argument shall return all child
properties descended from the indicated property.

A | compliant/~ContentDirectory service implementation shall also ignore non—requiqed
properties\requested in the Filter input argument, which are not actually present in t{he
m4atching.Objects. For example, a Browse() Filter input argument of the form “dc:creatorlis
supcéssful and returns a DIDL-Lite Resu/t value that complles with the other rowse(z input

property defined.

In all cases, a compliant ContentDirectory service implementation shall always respond to
Search() and Browse() requests with the smallest, valid DIDL-Lite XML Document in the
Result argument that satisfies the Filter input argument. In some cases, a ContentDirectory
service shall add properties that are not specified in the Filter argument so that the resulting
DIDL-Lite XML Document is valid. If the XML document can not be made valid by adding other
properties, the offending properties in the Filter argument shall be ignored by the
ContentDirectory service.

Example 1: The Filter argument in a Search() action is specified as “res@size”, indicating
that the allowed res@size property, if present, shall be returned in the results of the_Search().
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Request:

Se

" ll)

arch("0", "dc:title contains "tenderness"", "res@size", 0, 1,

The ContentDirectory service responds with the smallest, valid DIDL-Lite XML Document in
the Result argument that satisfies the Filter argument, as follows:

Response:

Search ("

<?xml version="1.0" encoding="UTF-8"?>

<DIDL-Lite
xmlns:dc="http://purl.org/dc/elements/1.1/"
xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"

X
X
X

</

By

ar¢ required for a valid DIDL-Lite Result are automatically included. In Example 1, sin
title and upnp:class are required properties fordoth item and container objects, the dc:tltle

dc

Ins:upnp="urn:schemas-upnp-org:metadata-1-0/upnp/"
hlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
51 :schemalocation="
urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/
http://www.upnp.org/schemas/av/didl-lite.xsd
urn:schemas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp.xsd">
<item 1d="18" parentID="13" restricted="0">
<dc:title>Try a little tenderness</dc:title>
<upnp:class>object.item.audioltem.musicTrack</upnp:classy
<res protocolInfo="http-get:*:audio/mpeg:*" size="3558000">
http://168.192.1.1/audiol97.mp3
</res>
</item>
DIDL-Lite>", 1, 1, 2345)

the same token, individual properties not specified in"the comma-separated Filter list t

an
R
(N
ing
E

an

Re

Se

The ContentDirectory service responds with the smallest, valid DIDL-Lite XML Document t

d upnp:class elements are automatically included in all item and container objects in

lsult. The required res@protocolinfo property is also automatically included in the Res
pte that the required inclusion of the~dependent res@protocollnfo property forces

lusion of its associated independent res property.)

ample 2: The Filter argument in a’Search() action is specified as
np:longDescription,dc;Creator", indicating that the allowed upnp:longDescriptid

d dc:creator properties shallibe included in the DIDL-Lite Result returned for each object.
uest:
arch ("0", "dcwtitle contains "tenderness"",

" ll)

"upnp:longDescription,dc:creator", 0, 1,

nat

satlisfies the‘other Search() arguments and the specified Filter argument, as follows:
Regponsé:

Seprohy("”

<?kml Arersion="1.0" encoding="UTF-8"?>

<DIDL=LItCe

xmlns:dc="http://purl.org/dc/elements/1.1/"
xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmlns:upnp="urn:schemas-upnp-org:metadata-1-0/upnp/"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation="

48

urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/
http://www.upnp.org/schemas/av/didl-lite.xsd
urn:schemas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp.xsd">
<item 1d="18" parentID="13" restricted="0">
<dc:title>Try a little tenderness</dc:title>
<upnp:class>object.item.audioltem.musicTrack</upnp:class>
<upnp:longDescription>
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This song is considered to be the finest R&amp;B tune ever
</upnp:longDescription>
<dc:creator>Otis Redding</dc:creator>
</item>
</DIDL-Lite>", 1, 1, 2345)

Example 3: The Filter argument in a Search() action is specified as "res#", indicating all
attributes of this property and all child properties descended from this property are to be
returned.

Request:
Search ("0", "dc:title contains "tenderness"",
"res#", 0, 1, "")

Thle ContentDirectory service responds with the smallest, valid DIDL-Lite XML Documeht that
salisfies the other Search() arguments and the specified Filter argument, as follows:

Regponse:
Seprch ("
<?kml version="1.0" encoding="UTF-8"?>
<DIDL-Lite
xplns:dc="http://purl.org/dc/elements/1.1/"
xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xphlns:upnp="urn:schemas-upnp-org:metadata-1-0/upnp/"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xpi:schemalocation="
urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/
http://www.upnp.org/schemas/av/didl-lite.xsd
urn:schemas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp.xsd">
<item 1d="18" parentID="13" restricted="0">
<dc:title>Try a little tenderness</dc:title>
<upnp:class>object.item.audioltem.musieTrack</upnp:class>
<upnp:longDescription>
This song is considered to be the’/ finest R&amp;B tune ever
</upnp:longDescription>
<dc:creator>0tis Redding</dc:ckeator>
<res protocolInfo="http-getsA:audio/mpeg:*"
bitrate="6553"
nrAudioChannels="2"
duration="03:12"
size="1258291">
http://10.0.0.L4Audio/0-MP3-211.mp3
</res>
</item>

<

~

PIDL-Lite>", 1, 1/(2845)

5.3.19 A( ARG TYPE SortCriteria

This required state variable is introduced to provide type information for the SortCriteria
argutnent in the Browse() and Search() actions. A_ ARG _TYPE SortCriteria is a possiply
empi—GSVY-list-of propertynames—eachofwhich—shall- beprefixed-by—a—sortmedifier—Edch
property name shall include the standard namespace prefix for that property, except for the
DIDL-Lite namespace. Properties in the DIDL-Lite namespace shall always be returned
without the prefix. All property names shall be fully qualified using the double colon (“::”)
syntax as defined in 5.2.20. For example, “upnp: foreignMetadata: : fmBody: : fmURTI".

Sort modifiers indicate whether the prefixed property is to be sorted in ascending or
descending order. They can also direct the sort process to use some special interpretation of
the property’s value. See 5.3.4 for detailed information about sort modifiers. Properties
appear in the list in order of descending sort priority. For example, a value of

“tupnp:artist,-dc:date,+dc:title”
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would sort first by artist in ascending order, then within each artist by date in descending
order (most recent first) and finally by title in ascending order.

When a device receives a SortCriteria argument using unsupported sort modifiers, it shall
return with error code 709, “Unsupported or invalid sort criteria”.

When a SortCriteria argument contains property names of non-required and/or multi-valued or
CSV list properties, the following rules apply:

If the property is prefixed by “+” then:

e Objects that do not have a value for the property are returned first in their group.

e | Objects that have at least one value for the property are returned next in their gfolip.
Objects that have multiple values for the property (either multi-valued or CSV [}ist) are
sorted based on the property value that would cause the object to appear earliest’in the
list.

If the property is prefixed by “-” then:

e | Objects that have at least one value for the property are returnedfirst in their grolip.
Objects that have multiple values (either multi-valued or CSV list)for the property are
sorted based on the property value that would cause the objectrto“appear earliest in the
list.

¢ | Objects that do not have a value for the property are returnediast in their group.

Dgpending on the property, the sort operation uses the semantics of the property, rather than
the alphabetical order of the values of that property. Impleménters are recommended to bgse
alghabetical sorting on localized lexical conventions, not on Unicode character values. For
[{pietl % ” “ ” n

expmple, the “6” character in German sorts betweén “n” and “p” characters whereas
Swedish, it sorts after “z”. See [39].

When an empty string is specified, then the order is device dependent. Additionally, this
deyice dependent ordering shall remain gonstant unless the SystemUpdatelD value has
chpnged since the last action invocation{ tn other words, any two objects that appear in a
Rdsult argument shall always appear in the same relative order as long as fthe
SystemUpdatelD value did not changg’

Ndte that only properties available)in SortCapabilities can be sorted on.

5.3.20 A ARG TYPE Index

Thiis required state variable’is introduced to provide type information for the /ndex argumen{ in
vafious actions. Index arguments specify an offset into an arbitrary list of objects. A value of 0
represents the first(object in the list.

5.3.21 A ARG\.TYPE Count

Thiis required.state variable is introduced to provide type information for the Count argumeént
in varioustactions. Count arguments specify an ordinal number of arbitrary objects.

5.3.22, A ARG TYPE UpdatelD

This required state variable is introduced to provide type information for the UpdatelD output
argument in various actions, such as the Browse() and Search() actions. The returned value
will always be a SystemUpdatelD state variable value and therefore the
A ARG _TYPE UpdatelD type definition is identical to the SystemUpdatelD type (see 5.3.5).

5.3.23 A ARG TYPE TransferlD

This conditionally required state variable shall be supported if the ContentDirectory service
implements the ImportResource() or ExportResource() actions. This state variable is
introduced to provide type information for the TransferID argument in various actions. The
TransferlD argument uniquely identifies individual file transfers initiated by the
ImportResource() or the ExportResource() action of the ContentDirectory service. The
TransferID is a unique value assigned by the device.
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5.3.24 A ARG TYPE TransferStatus

This conditionally required state variable shall be supported if the ContentDirectory service
implements the GetTransferProgress() action. This state variable is introduced to provide type
information for the TransferStatus argument in various actions. This variable may assume one
of the enumerated values: “IN_ PROGRESS”, “STOPPED”, “ERROR”, or “COMPLETED?,
indicating the status of a file transfer.

5.3.25 A ARG TYPE TransferLength

This conditionally required state variable shall be supported if the ContentDirectory service
implements the GetTransferProgress() action. This state variable is introduced to provide type
information for the TransferLength argument in various actions. Its data type is string,

refresenting a numerical value that may exceed 32 bits in size.

5.3.26 A ARG TYPE TransferTotal

Thiis conditionally required state variable shall be supported if the ContentDirectory serv|ce
implements the GetTransferProgress() action. This state variable is introduced.to provide t)JIpe
information for the TransferTotal argument in various actions. Its dataftype is string,
representing a numerical value that may exceed 32 bits in size.

5.3.27 A ARG TYPE TagValuelList

Thiis conditionally required state variable shall be supported if the ContentDirectory serv|ce
implements the UpdateObject() action.This state variable is{introduced to provide type
information for the CurrentTagValue and NewTagValue arguments in the UpdateObjegt()
acgion. It is a CSV list of DIDL-Lite XML fragments. Each’ fragment is either an empty

pldceholder or a well-formed XML element. Note that commas (“,”) that appear within XML
CDATA in the fragments shall be escaped (as “\,”). See 4)2.2.

5.3.28 A ARG TYPE URI

Thiis conditionally required state variable shall\be supported if the ContentDirectory serv|ce
implements the ImportResource(), ExportResodrce() or DeleteResource() actions. This state
vafiable is introduced to provide type informiation for the UR/ argument in various actions. UR/
IN[for OUT arguments in ContentDirectary.-service actions shall be properly escaped URIs|as
depcribed in [40]. In addition, URI arguments shall be escaped according to the requirements
of RFC1738 [41].

5.3.29 A ARG TYPE CDSView

Thiis conditionally required-~stdte variable shall be supported if the ContentDirectory serv|ce
implements the FreeFormQuery() action. The state variable is introduced to provide type
information for the COSView argument in various actions, such as the FreeFormQuery()
action. The data type\is ui4 and allowed values are:

e | “0”: DIDL-Lite View.

e | All other‘values are reserved for future extensions.

5.3.30~ A" ARG TYPE QueryRequest

Thiis:¢onditionally required state variable shall be supported if the ContentDirectory service
imk@mﬂrﬁmmmmmmm—m i TS ' pe

information for the QueryRequest argument in various actions, such as the FreeFormQuery()
action. The data type is string and contains an XML-formatted document that shall comply
with XQuery 1.0 (see [42]). In addition, the remainder of subclause 5.3.30 describes
additional rules that shall be followed when constructing XQuery requests.

The namespaces used in the QueryRequest argument shall be part of the ones supported by
the implementation, as is indicated by the FFQCapabilities argument of the
GetFreeFormQueryCapabilities() action (see 5.5.21). All other namespaces (even when
present in the CDS view), shall not be used in this argument.

The properties used in the QueryRequest argument shall be the ones supported by the
implementation, as is indicated by the FFQCapabilites argument of the
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GetFreeFormQueryCapabilities() action (see 5.5.21). All other property names shall not be
used in this argument. The content of each <propertyName> element (see 5.3.32), when
used, shall be used in the QueryRequest argument as follows:

e Property names that do not contain the “@” symbol (i.e. do not appear as attributes in the
DIDL-Lite view) can be used as is (i.e. including the entire path of the property name, for
example: “didl-lite:item/dc:title”, “didI-
lite:item/upnp:foreignMetadata/upnp:fmBody/upnp:fmURI”). Alternatively, some
components of the path can be left out and replaced by double slashes (“//”), for example:
“Ilupnp:fmURI”. The double slashes (“//”) symbol is defined by XQuery and indicates that
the specified property can appear anywhere in the DIDL-Lite document. The property
name itself (the last component of the path) shall be present as this is the property
supported by the implementation.

e | Property names containing the “@” symbol can be used with or without their path prefix,
as long as the context in which this property is used is properly defined in the XQuery
request. For example, assume that the GetFreeFormQueryCapabilities() action. réturned
“didl-lite:item/@id” in one of the <propertyName> elements but not“didl-
lite:container/@id”. In this case, a valid use of the @id property is:
//didl-lite:item[@id = "Some item ID"]

On the other hand, an invalid use of the @id property is:
//didl-lite:container[@id = "Some container ID"{
since @id is incorrectly used in the context of a container, which was not supported by the
implementation, as indicated by the absence of the “didl~lite:container/@id” in g
<propertyName> element.

Example: This request example creates a DIDL-Lite XML Document that contains all items
wHose class is “object.item.audioltem” but only thosetwithin a container named “Album 1”.

<D[DL-Lite

xplns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xplns:didl-lite="urn:schemas-upnp-org:métadata-1-0/DIDL-Lite/"
xmlns:upnp="urn:schemas-upnp-org:metadata-1-0/upnp/"
xphlns:dc="http://purl.org/dc/elementsy1.1/">
{
for S$object in //didl-lite:iten[upnp:class = "object.item.audioItem"]
let $containerId := $object/@parentID
where

//didl-lite:containex/f@id=ScontainerId and dc:title="Album 1"]
return $object

</PIDL-Lite>

Ndte that since the QueryRequest argument contains an XML document it will be propgr
esftaped (using.the normal XML rules: [38] 2.4) when transmitted in a SOAP message.

y

5.3.31 ALARG TYPE QueryResult
Thiis conditionally required state variable shall be supported if the ContentDirectory service

implements the FreeFormQuery() action. This state variable is introduced to provide type
inf orfor—the—6 R . . X I o FreeF 33IV()

action. Contrary to the structure of the Result output argument of the Browse() and Search()
actions, the structure of the QueryResult argument is defined by the XQuery request.
Depending on the XQuery XML Document, specified in the QueryRequest argument, it can
contain a valid XML Document, or any other text output.

Note that since the value of the QueryResult argument can contain XML nodes, it shall be
properly escaped (using the normal XML rules: see [38] 2.4) when transmitted in a SOAP
message.
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5.3.32 A ARG TYPE FFQCapabilities

This conditionally required state variable shall be supported if the ContentDirectory service
implements the GetFreeFormQueryCapabilities() action. The state variable is introduced to
provide type information for the FFQCapabilities argument in various actions, such as the
GetFreeFormQueryCapabilities() action. The structure of the FFQCapabilities argument is a
FFQCapabilities XML Document. The XML header <?xml version="1.0" 2> is allowed.
The (one and only) root element is <Capabilities>, which shall contain exactly one
<namespacelist> element and exactly one <propertyList> element. <namespaceList>
contains a flat list of <namespaceName> elements. <propertyList> contains a flat list of
<propertyName> elements. There are no specific ordering requirements on the occurrence
of the <namespacelList> and <propertyList> elements. See the FFQCapabilities schema
[4] for details.

Thie following example shows a generalized “template” for the format of the FFQCapabilities

XML Document. The example shows fields that need to be filled out by) individual
implementations in the vendor character style.
<?kml version="1.0" encoding="UTF-8"?2> na
<Cgpabilities b‘
xmlns="urn:schemas-upnp-org:av:avs" f'b
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance" (b
xpi:schemalocation="urn:schemas-upnp-org:av:avs (1/
http://www.upnp.org/schemas/av/avs.xsd"> C)
<namespaceList> \\Q/
<namespaceName> Q
Name of a namespace supported by this impl@ ation
</namespaceName>
<namespaceName> O
Name of a namespace supported by thisNmplementation
</namespaceName> @
</namespacelList> \Q
<propertyList> &
<propertyName> 9\
Name of a property supportedC@) this implementation
</propertyName>
<propertyName>
Name of a property sup ed by this implementation
</propertyName>
</propertyList> \O
</fapabilities> AN~
<xrpl>
Allowed. Case sensitive,
<Capabilities>
Requited:™ Shall include a namespace declaration for the ContentDirectory service Common
Datastructures Schema (“urn:schemas-upnp-org:av:avs”). Shall include exactly one instance of efach
of the following elements (in no specific order):
<namespaceList>
Required. Shall appear exactly once. The contents of this element shall contain one or mpre
of the following elements:

<namespaceName>

Required. xsd:string. Identifies the name of a particular namespace (including its
corresponding prefix) that can be used within the QueryRequest argument of the
FreeFormQuery() action. The format of this element is:

<prefix> “=” <namespace name>
where

<prefix> shall be either one of the namespace prefixes defined in Table 4, “
— Schema-related Information”, or a vendor-defined namespace prefix.

<namespace name> is the name of the namespace without the double

quotes (“”) that normally appear in an “xImns” declaration.

Example: upnp=urn:schemas-upnp-org:metadata-1-0/upnp/
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<propertyList>

Required. Shall appear exactly once. The contents of his element shall contain one or more
of the following elements:

<propertyName>

Required. xsd:string. Identifies the name of a particular property that can be used
within the QueryRequest argument of the FreeFormQuery() action. The property
name shall be fully qualified using the XQuery path expressions syntax [42], using
the slash (“/”) symbol to separate different components in nested properties and
dependent properties (see 5.2.20). Each component in the path can consist of the
name of an XML element (in case of independent properties) or attribute (in case
of dependent properties) in the DIDL-Lite view of the ContentDirectory service
(see 5.2.19.1). Element names shall include their appropriate namespace prefixes.

« 1) bal £ 1 -
—Atiribute-hramesshatt-be-preceded-by-the-“@ symbet—EBxamptes:
“didl-lite:item/dc:title”, “didl-lite:item/upnp:artist”.

“didl-lite:item/upnp:foreignMetadata/upnp:fmBody/upnp:fmURI”, “didl-
lite:item/upnp:foreignMetadata/upnp:fmBody/upnp:fmEmbeddedXML/tva: TV
AMain/tva:ProgramDescription/tva:ProgramLocationTable/tva;SeheduleEyen
t/tva:PublishedStartTime”.

“didl-lite:item/@id”, “didl-lite:container/@parent|D”.

How the property names listed in the <propertyName> elements can be used in [the
FreeFormQuery() action is described in 5.3.30.

Ngte that since the value of FEQCapabilities is XML, it needs to be properly escaped (using
th)] normal XML rules: [38] 2.4) before embedding in a SOAP response message.

Example:
<?kml version="1.0" encoding="UTF-8"?>
<Cgpabilities xmlns="urn:schemas-upnp-org:av:avs"
xphlns:xsi=http://www.w3.0rg/2001/XMLSchema-ingtdnce
xfi:schemalocation="urn:schemas-upnp-org:av:avs
http://www.upnp.org/schemas/av/avs.xsd">
<namespacelist>
<namespaceName>
dc=http://purl.org/dc/elements&/l.1/
</namespaceName>
<namespaceName>
upnp=urn:schemas-upnp-odg:metadata-1-0/upnp/
</namespaceName>
<namespaceName>
didl-lite=urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/
</namespaceName>
</namespaceList>
<propertyList>
<propertyNamex>didl-lite:item/dc:title</propertyName>
<propertyNdme>didl-lite:item/upnp:class</propertyName>
<propertyName>didl-lite:item/upnp:genre</propertyName>
<propertyName>didl-lite:item/upnp:album</propertyName>
<prop@rtyName>didl-lite:item/upnp:artist</propertyName>

<propertyName>
didl-lite:item/upnp:foreignMetadata/upnp: fmBody/upnp: fmURI
</propertyName>
<propertyName>didl-lite:item/Q@id</propertyName>
= DL o dl 12+ = 2 Q =1 = DL
propertyNamesdidi—litercontainer/BparentIb</propertyNam
</propertyList>
</Capabilities>

5.3.33 A ARG TYPE CPID

This conditionally required state variable shall be supported if the ContentDirectory service
implements the DEVICE_MODE feature. This state variable is introduced to provide type
information for the CPID input argument of the RequestDeviceMode() action. It is of type
string. It provides a unique token by which a control point can identify itself to a
ContentDirectory service implementation. It is highly recommended that the value of this
string be a GUID and be persisted for each control point, and if supported, each unique
Control Point and User Identity.
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5.3.34 A ARG TYPE DeviceModelD

This conditionally required state variable shall be supported if the ContentDirectory service
implements the DEVICE _MODE feature. The state variable is introduced to provide type
information for the DeviceModelD input and output arguments. It is of type string. It shall be
unique within the ContentDirectory service implementation and shall be changed with each
granting of a new device mode request.

5.3.35 A ARG TYPE DeviceModeRequest

This conditionally required state variable shall be supported if the ContentDirectory service
implements the DEVICE_MODE feature. The state variable is introduced to provide type
information for the DeviceModeRequest input argument of the RequestDeviceMode() and
ExtendDeviceMode() actions. It is an XML document and of type string and shall conform| to
the following format:

<?kml version="1.0" encoding="UTF-8"?2>
<D¢viceModeRequest ('bb‘
hlns="urn:schemas-upnp-org:av:dmor" q
Ins:xsd="http://www.w3.0rg/2001/XMLSchema" (l/
hlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance" C)
51 :schemalocation=" \Q/
urn:schemas-upnp-org:av:dmor ()\
http://www.upnp.org/schemas/av/dmor.xsd"> %
<actionBurstRequest> g\\
<totalTime>time (millisecs)</totalTime> O
<responseTime>max action delay</responseT‘Qne>
<label>CP-generated request label<labe
<description>description text</descr'g¢1on>
<actionName count="invocation count§ction name</actionName>
<actionName count="invocation coun action name</actionName>
<actionName count="invocation cQéft" size="memory needed">
action name \2\
</actionName> $
</actionBurstRequest> ~\Q)
<exclusiveOwnershipRequest> A
<resourcelD type= "Dev1ce">§®</resourceID>
<totalTime>time (mllllse /TotalTime>
<label>CP- generate% equest label<label>
r

<description>des tion text</description>
</exclus1veOwnersh19Request>
</PpeviceModeReques
<?jyml>

Allowed | Case sensitive.

<DeviceModeRequest>

Required. Shall include a namespace declaration for the ContentDirectory service schgma
(furn:schemas-upnp-org:av:dmor”) [17]. Shall include only one of the following elements.

<actionBurstRequest>

Allowed. Identifies a request for the device to enter the ActionBurst mode. Contains all of the
following elements:

<totalTime>

Required. xsd:unsignedint (milliseconds). Indicates the total amount of time being
requested for the ActionBurst mode. It should be based on some previous
experience with the ContentDirectory service implementation for similar actions. If
left empty the control point is indicating that it wants the ContentDirectory service
implementation to assign a default value for totalTime. The value is expressed in
units of milliseconds. It has a type of unsigned integer. Contains the most recent
measurement of the remaining time the ContentDirectory service implementation has
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allocated for this ActionBurst mode to remain active. Shall not be greater than the
previous value, unless a RequestDeviceMode() or ExtendDeviceMode() action has
been successfully invoked. In other words it is a count-down timer with accuracy
determined by the ContentDirectory service implementation.

<responseTime>

Required. xsd:unsignedint (milliseconds). Indicates the requested maximum amount
of time to accept between consecutive action invocations. It only applies after the
first control point action is invoked. It should be based on some previous experience
or specific knowledge, for example the control point knows it is on a slow link to the
ContentDirectory service implementation or that some form of user intervention is
involved. Normally it is left empty and the ContentDirectory service implementation
will define the expected behavior. The value is expressed in units of milliseconds. It
has a type of unsigned integer.

<label>

Allowed. xsd:string. Indicates a label (friendly name) provided with the control pgint
request for performing a specific task, such as “Sync My Music”. It is recommenged
to use the same label to group similar types of ActionBurst requests, The <labgl>
element of the <actionBurstRequest> element has a value of type string.

<description>

Allowed. xsd:string, Contains end-user displayahte\/* description of this
ExclusiveOwnership request such as “l would like to synghronizing my music?”. The
description should be suitable for passing to an end-user. The <descriptig¢n>
element has a value of type string.

<actionName>

Allowed. xsd:string. This multi-valued element indicates a particular action that will
be invoked during an ActionBurst and contains the name of a single action supponted
by the ContentDirectory service implementation. It is allowed to have mult|ple
<actionName> elements in thé, input XML document. The order of [the
<actionName> element does pot indicate the order in which the actions will| be
invoked and in general is not an“exhaustive list, therefore as long as any confrol
point is invoking any actiof within the responseTime time the ContentDirectory
service implementation should continue to honor the ActionBurst mode requeést.
However, the ContentDirectory service implementation may use the actual behayior
of the control point.if.fdture similar requests are made in deciding how to grnant
priority for ActionBurst, that is reducing the granted time if a control pgint
consistently underestimates needed resources. It is permitted to list each acfion
individually or, iy any combination equaling the total number of that action to|be
included in <the ActionBurst. For example, five CreateObject() actions could|be
indicated_by)repeating an individual <actionName> element five times or it could| be
included once with the count attribute of the <actionName> element set to 5.

When-an actionName element is included, then the ContentDirectory seryice
implementation may track the number of times a particular action is invoked dulling
the ActionBurst and reduce its expected count and size accordingly. If it does trhck
the ActionBurst then the ContentDirectory service shall set the enforced attribute
of the <actionNameProcessing> element of the DEVICE_MODE feature valug to
“1"). Unless the ContentDirectory service implementation knows the identity of [the
requesting control point it should not cancel the granted ActionBurst mode and
should not reset the DeviceMode state variable to the normal mode unless one of the
associated timers ( <totalTime> or <responseTime> elements) times out.

Contains the following attributes:

count

Allowed. xsd.unsignedmt, IT the aciion Is {0 be requesied muliiple times
during the burst this is indicated by the allowed count attribute of the
<actionName> element. It shall have a value greater than zero.

size

Allowed. xsd:unsignedint, If this action, or multiple actions, will require a
certain amount of permanent storage (metadata plus uploaded content) on
the ContentDirectory service implementation, the amount of storage can be
indicated by the allowed size attribute of the <actionName> element. The
size attribute of the <actionName> element is in units of bytes and shall
have a value greater than zero. If an <actionName> element includes both
size and count attributes, then the size attribute of the <actionName>
element_indicates the net storage requirement for the multiple invocations.
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<exclusiveOwnershipRequest>
Allowed. Contains the details of an ExclusiveOwnership request or an active
ExclusiveOwnership mode. Contains at least some of the following child elements:
<resourcelID>

Required. xsd:string. Contains the vendor-defined ID of the resource to be locked for
exclusive use.

type

Required. xsd:string. Contains the type of device resource requested. The
only resource currently defined is “Device”.

<totalTime>

Required. xsd:unsignedint (milliseconds). Contains the total amount of\ tjme
requested for the ExclusiveOwnership mode. An empty value indicates~that [the
ContentDirectory service implementation shall determine the amount of time-to grant.

<label>

Allowed. xsd:string. Indicates a label (friendly name) provided with\the control pgint
request for performing a specific task, such as “Sync My Music”. It is recommengled
to use the same label to group similar type ExclusiveQwhnership requests. The
<label> element has a value of type string.

<description>

Allowed. xsd:string, Contains end-user displayable description of his
ExclusiveOwnership request such as “Synchrohizing Mary’s music”. The descripfion
should be suitable for passing to an end-usgryThe <description> element hajs a
value of type string.
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5.4 Eventing and Moderation
Table 12 — Event moderation

Variable Name Evented Moderated Min Event Logical Min Delta
Event Intervala | Combination | per Eventb
(seconds)
TransferlDs YES NO
ARG _TYPE ObjectID NO
ARG TYPE Result NO

ARG _TYPE SearchCriteria

ARG_TYPE SortCriteria

ARG TYPE UpdatelD

ARG TYPE BrowseFlag

ARG _TYPE Filter

ARG _TYPE Index

ARG_TYPE Count

ARG _Type_ TransferlD

ARG _Type TransferStatus

ARG Type TransferLength

ARG _Type TransferTotal

ARG _TYPE TagValuelist

ARG TYPE URI

ARG _TYPE CDSView

ARG TYPE QueryRequest

ARG _TYPE QueryResult

ARG _TYPE FFQCapabilities

ARG _TYPE CPID

ARG _TYPE DeviceModelD

RS I D I~ 5 S D S I S I S 0 S 5SS D O RN RS 2N D D = I 1~ 1 5 = 5 S I D S S B

ARG _TYPE DeviceModeRequest

SdarchCapabilities

SqrtCapabilities

SdartExtensionCapabilities

Zl=2I=RI=RI=RIRPU=Z(I=ZI=RI=RI=RIRIRIRIRIRIRIRIRIRIRI=ZI=RINZ
|O |O |O |O |O |O IO |O |O |O |O |O |O |O |O |O |O |O |O |O |O |O |O |O
SEEEEEEEREAHEREEEHEHEHEEEREREEEEE
O[O |IO|IO [[O|IC|IO |[IO|IOHIAIO |IO |IO [IO]|IO |IO [IO]IO|IO |IO]IO IO |IO||o [0 |Io

FdaturelList

SystemUpdate D YES YES 0.2

CagntainerUpdatelDs YES YES 0.2

SqrviceResetToken NO NO

LdstCGhange YES YES 0.2

DeviceMode YES YES 0.2

DeviceMode Status NO NO

Permissionsinfo NO NO

Non-standard state variables TBD TBD TBD TBD TBD

implemented by a UPnP vendor go here

a8 Max event rate is determined by N, where Rate = 1/N, where N is the Min Event Interval in seconds.
b (N) * (allowedValueRange Step)
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5.5 Actions
5.5.1 Action Overview
The following tables and subclauses define the various ContentDirectory service actions.

Except where noted, if an invoked action returns an error, the state of the device will be
unaffected.
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Table 13 — Actions

Name R/AQ Control
Point RIAb
GetSearchCapabilities() A
GetSortCapabilities() R A
GetSortExtensionCapabilities() CRC A
GetFeaturelList() R A
GetSystemUpdatelD() R A
GetServiceResetToken() R A
Browse() R R
Search() A A
CreateObject() A A
DestroyObject() A A
UpdateObject() A A
MoveObject() A A
ImportResource() A A
ExportResource() A A
DeleteResource() A A
StopTransferResource() %d A
GetTransferProgress() %d A
CreateReference() A A
FreeFormQuery() A A
GetFreeFormQueryCapabilities() CRC A
RequestDeviceMode() CRC A
ExtendDeviceMode() CRC A
CancelDeviceMode() CRC A
GetDeviceMode() CRC A
GetDeviceMode Status() CRC A
GetPermissianshafo() CRC A
Non-standard actions implemented by an UPnP vendor go here. X X
a8  Fer\a device this column indicates whether the action shall be implemented or not,
where R = required, A = allowed, CR = conditionally required, CA = conditionally
allowed, X = Non-standard, add -D when deprecated (e.g., R-D, A-D).
b For a control point this column indicates whether a control point shall be capable of
invoking this action, where R = required, A = allowed, CR = conditionally required, CA
= conditionally allowed, X = Non-standard, add -D when deprecated (e.g., R-D, A-D).
€ See action description for conditions under which implementation of this action is
required.
d  See action description for conditions under which implementation of this action is
allowed. If the condition is not met implementation of this action is not allowed.

Note that non-standard actions shall be implemented in such a way that they do not interfere
with the basic operation of the ContentDirectory service, that is: these actions shall be
allowed and do not need to be invoked for the ContentDirectory service to operate normally.
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5.5.2 GetSearchCapabilities()
This required action returns the searching capabilities that are supported by the device.

5.5.2.1 Arguments
Table 14 — Arguments for GetSearchCapabilities()

Argument Direction Related State Variable

SearchCaps ouTt SearchCapabilities

5.5.2.2 Dependency on State
N e,

5.%.2.3 Effect on State
Ndgne.

5.5.2.4 Errors
Table 15 — Error Codes for GetSearchCapabilities()

elfrorCode errorDescription Description
400-499 TBD See clause 3 in the UPnP Device Architectare [14].
500-599 TBD See clause 3 in the UPnP Device Architecture [14].
60Q-699 TBD See clause 3 in the UPnP Device Architecture [14].

5.5.3 GetSortCapabilities()

Th(Ls required action returns a CSV list of property names that can be used in the sortCritdria
argument.

~.

5.5.3.1 Arguments
Table 16 — Arguments for GetSortCapabilities()

Argument Direction Related State Variable
SoftCaps ourt SortCapabilities

5.9.3.2 Dependency on State
Ngne.

5.5.3.3 Effect on State
Ndgne.

5.5.3.4 Errors
Table 17 — Error Codes for GetSortCapabilities()

elfrorCode errorDescription Description
400-499 TBD See clause 3 in the UPnP Device Architecture [14].
500-599 TBD See clause 3 in the UPnP Device Architecture [14].
600-699 TBD See clause 3 in the UPnP Device Architecture [14].

5.5.4 GetSortExtensionCapabilities()

This action returns the CSV list of sort modifiers supported by the ContentDirectory service.
This conditionally required action shall be implemented if modifiers other than “+” and “-” are
supported.
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5.5.4.1 Arguments

Table 18 — Arguments for GetSortExtensionCapabilities()

Argument Direction Related State Variable

SortExtensionCaps ouTt SortExtensionCapabilities
5.5.4.2 Dependency on State
None.
5.5.4.3 Effect on State
N LA~
5.%4.4 Errors

Table 19 — Error Codes for GetSortExtensionCapabilities()

efrorCode errorDescription Description

40Q-499 TBD See clause 3 in the UPnP Device Architecture [14].
500-599 TBD See clause 3 in the UPnP Device Architecture [14]:
600-699 TBD See clause 3 in the UPnP Device Architecture [14].
5.8.5 GetFeatureList()

Thlis required action returns a

Features XML Document deschibing which CDS features t

H

depice supports, if any.
5.5.5.1 Arguments

Table 20 — Arguments for GetFeatureList()

Argument Direction Related State Variable

FedtureList Our. FeaturelList
5.5.5.2 Dependency on State
Ndne.
5.%.5.3 Effect on State
Ndne.
5.5.5.4 Errors

Table 21 — Error Codes for GetFeatureList()

elfrorCode errorDescription Description

40Q-499 ¥BD See clause 3 in the UPnP Device Architecture [14].
500-599 TBD See clause 3 in the UPnP Device Architecture [14].
600-699 TBD See clause 3 in the UPnP Device Architecture [14].
5.5.6 GetSystemUpdatelD()

S

This required action returns the current value of state variable SystemUpdatelD. It can be
used by clients that want to poll for any changes in the ContentDirectory service (as opposed
to subscribing to events).

5.5.6.1 Arguments
Table 22 — Arguments for GetSystemUpdatelD()
Argument Direction Related State Variable
Id ourT SystemUpdatelD
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5.5.6.2 Dependency on State
None.

5.5.6.3 Effect on State
None.

5.5.6.4 Errors
Table 23 — Error Codes for GetSystemUpdatelD()

Error Code Error Description Description

400299 TBD See crause 3 In the UPTP Device Architecture [T4T-
500-599 TBD See clause 3 in the UPnP Device Architecture [14].
60Q-699 TBD See clause 3 in the UPnP Device Architecture [14].

5.5.7 GetServiceResetToken()

Th[rs required action returns the current value of the ServiceResetToken state variable. The
refurned value can be compared to a previously known value to'“determine if the
CdntentDirectory service implementation can no longer maintain a consistent progression| of
internal state. See 5.3.7 for details.

5..71 Arguments
Table 24 — Arguments for GetServiceResetToken()

Argument Direction Related State Variable

RegetToken ouTt ServiceResetToken

5.9.7.2 Dependency on State
Ndne.

5.5.7.3 Effect on State
Ndgne.

5.5.7.4 Errors
Table 25 — Error Codes for GetServiceResetToken()

Erfor Code Error Description Description

400-499 TBD See clause 3 in the UPnP Device Architecture [14].
500-599 TBD See clause 3 in the UPnP Device Architecture [14].
600-699 TBD See clause 3 in the UPnP Device Architecture [14].

5.5.8 Browse()

ng{]s required action enables the caller to incrementally browse the native hierarchy of {he

CdntentDirectory service objects exposed by the ContentDirectory service, including
information listing the classes of objects available in any particular object container.

5.5.8.1 CONTENT_PROTECTION feature requirements

The conditionally required modifications to the Browse() action described in Annex G.2.3 shall
be implemented when the CONTENT_PROTECTION feature is supported.

5.5.8.2 Arguments
The following list presents an overview of the Browse() action arguments.

e ObjectliD: The @id of the object currently being browsed. An Object/D value of zero
corresponds to the root object of the ContentDirectory service.

e BrowseFlag: See 5.3.17.
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Filter: See 5.3.18.

Startinglndex: Zero-based offset to enumerate children under the container specified
ObjectID. Startinglndex shall be set to 0 if BrowseFlag is equal to “BrowseMetadata”.

by

RequestedCount: Requested number of entries under the object specified by Object/D.

RequestedCount = 0 indicates request all entries.
SortCriteria: See 5.3.19.
Result: See 5.3.15.

NumberReturned: Number of objects returned in the Result argument. If BrowseFlag is set

to “BrowseMetadata”, then NumberReturned shall be set to 1.

TotalMatches: If BrowseFlagq is set to “BrowseMetadata”, then TotalMatches shall be sef
1. Else if BrowseFlag is set to “BrowseDirectChildren”, then TotalMatches shall be set
the total number of objects in the object specified for the Browse() action (independent
the starting index specified by the Starting/ndex argumer
If the ContentDirectory service implementation cannot timely compute. the value
TotalMatches, but there are matching objects that have beennfoeund by {
ContentDirectory service implementation, then the Browse() actionhshall successfu
return with the TofalMatches argument set to zero and the NumberReturned argumsg
indicating the number of returned objeqg
If the ContentDirectory service implementation cannot timely L.compute the value
TotalMatches, and there are no matching objects found, then-the Browse() action sh
return error code 720.

UpdatelD: The value returned in the Update/D argument shall be the SystemUpdatd

to
to
of
t).
of
he
lly
pnt
ts.
of
all

1D

state variable value at the time the Browse() responsé  was generated. If a control po
finds that the current SystemUpdatelD state variable value is not equal to the va
returned in the UpdatelD argument, then a changé& within the ContentDirectory service

occurred between the time the result was geneéerated and the time that the control poin
processing the result. The control point might therefore want to re-invoke the Brows|

int
ue
as

is

action to ensure that it has the latest property values. Note however that the change in the
value of the SystemUpdatelD state variable could have been caused by a change that
occurred in a location in the ContentDirectory tree hierarchy that is not part of the returned
result. In this case, the re-invocation of the Browse() action will return the exact same
result.
Note: This definition is.(not backwards compatible with previous versions of this
specification. Howeverf-the previous definition did not indicate changes to propert|es
of child containers.~Fhérefore the control point would not have been aware that it had
stale data.
Table 26 — Arguments for Browse()
Argument Direction Related State Variable
OblectID IN A ARG TYPE ObjectID
BrqwseFlag, IN A_ARG TYPE BrowseFlag
Filfer IN A ARG TYPE Filter
Stdrtingindex IN A ARG _TYPE Index
RequestedCount IN A ARG _TYPE Count
SortCriteria IN A_ARG _TYPE SortCriteria
Result ouT A ARG TYPE Result
NumberReturned ouTt A ARG TYPE Count
TotalMatches ouTt A ARG TYPE Count
UpdatelD ouTt A ARG TYPE UpdatelD

5.5.8.3 Dependency on State

None.
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5.5.8.4 Effect on State
None.

5.5.8.5 Errors

Table 27 — Error Codes for Browse()

errorCode errorDescription Description
400-499 TBD See clause 3 in the UPnP Device Architecture [14].
500-599 TBD See clause 3 in the UPnP Device Architecture [14].
600-699 TBD See clause 3 in the UPnP Device Architecture [14].
70 No such object The Browse() request failed because the specified Object/D
argument is invalid.
704 Unsupported or The Browse() request failed because the specified SortCriteria-is
invalid sort criteria not supported or is invalid.
72 Cannot process the | The Browse() request failed because the ContentDirectory Service
request is unable to compute, in the time allotted, the total numbep of
objects that are a match for the browse criteria and is‘additionally
unable to return, in the time allotted, any objects thatmatch the
browse criteria.
5.%.9 Search()

Thiis allowed action enables the caller to search a ContentDirectory service subtree

ob

ects that match some search criteria. The subtree root)container is specified in f

Cg
p

=

ntainerlD input argument. The search criteria are specified as a query string operating
perties with comparison and logical operators.

5.5.9.1 CONTENT_PROTECTION feature requiftements

Thie conditionally required modifications to the Search() action described in Annex G.2.4 sh
be|implemented when the CONTENT_PROTECTION feature is supported.

5.9.9.2 Arguments

Th
co

for
he

all

Filter, Startinglndex, RequestedCdount, SortCriteria input arguments are the same as the

responding input arguments forathe Browse() action. The Result and UpdatelD out

arguments are the same as the- corresponding output arguments for the Browse() act

(s4

e 5.5.8). In addition, the following arguments are defined:

ContainerlID: Unique identifier of the root container of the subtree in which to perform {
search. A ContainerlD value of zero corresponds to the root object of the ContentDirect
service.

put
on

NumberReturfied? Number of ContentDirectory service objects returned in the Redult

argument.

TotalMatches: Total number of ContentDirectory service objects that match the sea
criteria~(specified by the SearchCriteria argument, and independent of the starting ind
specified by the Startingindex argument) under the object specified by the Containe
argument.

ch
ex
1D
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of

TotalMatches, but there are matching objects that have been found by the
ContentDirectory service implementation, then the Search() action shall successfully
return with the TotalMatches argument set to zero and the NumberReturned argument
indicating the number of returned objects.

If the ContentDirectory service implementation cannot timely compute the value

of

TotalMatches, and there are no matching objects found, then the Search() action shall

return error code 720.
SearchCriteria: See 5.3.16.
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Table 28 — Arguments for Search()

Argument Direction Related State Variable
ContainerlD IN A ARG _TYPE ObjectiD
SearchCriteria IN A ARG _TYPE SearchCriteria
Filter IN A ARG _TYPE Filter
Startinglndex IN A_ARG _TYPE Index
RequestedCount IN A ARG _TYPE Count
SortCriteria IN A_ARG _TYPE SortCriteria
Regult ouTt A ARG _TYPE Result
NuberReturned ourt A ARG _TYPE Count
TofalMatches ourT A ARG _TYPE Count
UpflatelD ouTt A_ARG _TYPE UpdatelD
5.5.9.3 Dependency on State
Ndne.
5.59.4 Effect on State
Ndne.
5.5.9.5 Errors
Table 29 — Error Codes forSearch()
elfrorCode errorDescription Description
400-499 TBD See clause 3 in the UPnP Device Architecture [14].
500-599 TBD See clause 3 in the)JUPNnP Device Architecture [14].
600-699 TBD See clause 3-in-the UPnP Device Architecture [14].
70 Unsupported or The Search() request failed because the SearchCriteria argument is
invalid search not supported or is invalid
criteria
704 Unsupported or The Search() request failed because the SortCriteria argument is
invalid sort criteria not supported or is invalid
71 No such container The Search() request failed because the ContainerlD argument is
invalid or identifies an object that is not a container.
72 Cannot precess the | The Search() request failed because the ContentDirectory service is
request unable to compute, in the time allotted, the total number of objects
that are a match for the search criteria and is additionally unable to
return, in the time allotted, any objects that match the search
criteria.
5.5.10 CreateObject()
This allowed action creates a new object in the container identified by ContainerID. The
El¢ménts input argument shall conform to the DIDL-Lite schema [15]. Consequently, the
minimum information atl Sha e Includaedq Is e 1a, paren s restriciead, ac.iile, and
upnp:class properties. Since the value of the @id property is assigned by the

ContentDirectory service implementation which receives the CreateObject() action, it shall
initially be set to “”. The value of the @parent/D property shall match the value specified by
the ContainerlD input argument. Additionally, the @restricted property shall be set to “0”
(false). If any of these requirements are not met, the device shall return error code 712 — “Bad
metadata”.

The ContentDirectory service shall prevent control points from initializing the @restricted
property to “1” (true) since restricted objects can only be deleted and/or modified by the
service itself according to some service-internal rules. Letting a control point initialize the
@restricted property to “1” would create an object that can not be deleted and/or modified by
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the service because the service does not know the rules for that object. If this were to happen,
the new object would become both permanent and un-modifiable.

The other properties of the new object are initialized according to the specified input
properties. In addition, the ContentDirectory service may create additional properties, for
example, to ensure consistency across the whole directory. The unique @id assigned to the
newly created object is returned in the output argument Object/D. The complete object
description is returned in output argument Result in DIDL-Lite form.

5.5.10.1 res Property Creation
When the new object will have one or more res properties, the res properties shall be

ge eratead inone of the followina wavs:
J P A

e | The control point specifies a value of the res property and other known associated
res@xxx properties. The value of the res property shall identify a pre-existing ‘resourge,
for example, an Internet radio station. When a res value is present, the ‘resource| is
available immediately and there is no need to invoke the ImportResource() action.

In addition to pre-existing resources, submitted object metadata may contain
additional properties needing updates to res property values proyided by the confrol
point. See 5.5.10.5 for additional information.

The following is an example of the res property and its associated res@xxx propert|es
as returned in the Result argument of the CreateObject() aetion when the control pgint
specifies a value for both the res property and the res@proetocollnfo property:

Reguest:
CrgateObject (10", "
<?kml version="1.0" encoding="UTF-8"?>
<DIDL-Lite
xplns:dc="http://purl.org/dc/elements/1.1/"
xplns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xplns:upnp="urn:schemas-upnp-org:metadatasd-0/upnp/"
xplns:xsi="http://www.w3.0rg/2001/XMLSchéma-instance"
xpi:schemalocation="
urn:schemas-upnp-org:metadata-1-04DIDL-Lite/
http://www.upnp.org/schemas/av/didl-lite.xsd
urn:schemas-upnp-org:metadata-250/upnp/
http://www.upnp.org/schemas£av/upnp.xsd">
<item id="" parentID="10" _fé&stricted="0">

<dc:title>New Song</dc:title>

<upnp:class>

object.item.ayddicItem
</upnp:class>
<res protocolIlnfo="http:*:audio/mp3:*">
http://¥0%0.0.1/contentdir?id=10

</res>
</item>
</PIDL-Lite>"

Regponse:
CrgateObject ("12", "
<?kmdrsversion="1.0" encoding="UTF-8"7?>
<DIDL-Lite
xmlns:dc="http://purl.org/dc/elements/1.1/"
xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmlns:upnp="urn:schemas-upnp-org:metadata-1-0/upnp/"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="
urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/
http://www.upnp.org/schemas/av/didl-1lite.xsd
urn:schemas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp.xsd">
<item 1id="12" parentID="10" restricted="0">
<dc:title>New Song</dc:title>
<dc:creator></dc:creator>
<upnp:class>
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object.item.audioltem
</upnp:class>
<res protocolInfo="http:*:audio/mp3:*">
http://10.0.0.1/contentdir?id=10
</res>
</item>
</DIDL-Lite>")

If the ContentDirectory service implementation allows the resource to be updated, then
in addition, the res@importUri property is returned. It can be used to update the

resource at a later stage (using the ImportResource() action):

<rg¢s

FotocolInfo="http:*:audio/mp3:*"
portUri="http://10.0.0.1/postdir?id=10">
http://10.0.0.1/contentdir?id=10

</kes>

- 'O

ContentDirectory service shall create the res@importUri property whose value is used
importing the resource at a later time. The res property returned,t0 the control point

resource is therefore not yet accessible.

To make the content accessible, one of the following hall occur for each res prope
that does not have a value:

e Case 1: Some external entity (for example, the device that has an external copy
the desired content) uses the value of the associated res@importUri property
push (for example, via HTTP-POST) the)desired content to the ContentDirect
service implementation. This creates_a‘local copy of the external content.

e Case 2: The control point invokes<the ImportResource() action with the Sourcel

property of the target item-iThe /ImportResource() action uses HTTP-GET on
SourceURI to retrieve the’ target content and to create a local copy of it. T
DestinationURI argument (which is set to the value of the associaf
res@importUri property) is simply used to uniquely identify the local destinat
location that will.receive the content.

The following is an-example of the res property and its associated res@xxx propert
as returned in the*Result argument of the CreateObject() action when the control pg
does not specify a value for the res property, but provides the res@protocoll

argument set to the extern@l location of the desired content and the
DestinationURI argument sét to the value of the associated res@import{ri
he

The control point does not specify a value for the res property:In this case, the

for
as

part of the CreateObject() Result output argument) has no value (actually set to “’). Tlhe

rty

of
to

pry

(RI

he
ed
on

es
int
hfo

resourcé\to the object:

Reguest:

CrgateObject (10", "

<?kml wersion="1.0" encoding="UTF-8"?>
<D[DkK-5Lite
xphog:de="http://purl.org/dc/elements/1.1/"

property and” a value for the res@importUri property that shall used to bind the

xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmlns:upnp="urn:schemas-upnp-org:metadata-1-0/upnp/"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="
urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/
http://www.upnp.org/schemas/av/didl-lite.xsd
urn:schemas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp.xsd">
<item id="" parentID="10" restricted="0">
<dc:title>New Song</dc:title>
<upnp:class>
object.item.audioltem
</upnp:class>
<res protocolInfo="*:*:*x:*x">
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</res>
</item>
</DIDL-Lite>")

Response:
CreateObject ("12", "
<?xml version="1.0" encoding="UTF-8"?>
<DIDL-Lite
xmlns:dc="http://purl.org/dc/elements/1.1/"
xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmlns:upnp="urn:schemas-upnp-org:metadata-1-0/upnp/"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="
TIT SCNEMas-UpNp-0rg Mmetadata-1-0/ DIDL-L1te
http://www.upnp.org/schemas/av/didl-1lite.xsd
urn:schemas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp.xsd">
<item id="12" parentID="10" restricted="0">
<dc:title>New Song</dc:title>
<dc:creator></dc:creator>
<upnp:class>
object.item.audioltem
</upnp:class>
<res
protocolInfo="http:*:audio/mp3:*"
importUri="http://10.0.0.1/postdir?2id=10">
</res>
</item>
</PIDL-Lite>")

Once the local copy has been created, the~-ContentDirectory service implementation
sets the value of the res property to a URIthat resolves to the new local copy, and the
content is then accessible. This new centent URI may be different from the value|of
the associated res@importUri propertys~oThe ContentDirectory service implementation
may subsequently remove the assogiated res@importUri property, or keep it for the
purpose of updating the content inithe future.

In [both cases 1 and 2 above, if the, control point knows the MIME-type of the resource belng
added, the associated res@protocdlinfo property should be set to “*:*:MIME-type:*” (for
expmple, “*:*:audio/m3u:*%) Otherwise, it should be set to “*:*:x:*" It is fthe
regsponsibility of the ContentDikectory service to fill in the appropriate values for the protodol,
nefwork and additionallnfo~fields of the associated res@protocolinfo property (for exampgle,
‘hitp:*:audio/m3u: *")when it knows them (typically after importing the resource). This
information is used\ to enable compatibility checking between MediaServer 4nd
MediaRenderer devices for this resource.

Additional metadata associated with the created res property can be supplied by the confrol
pojnt via the upnp:resExt property (see Annex B.3.1) and relevant child properties thereof} If
the upnp:reSExt property is specified by the control point, then the upnp:resExt@id property
value shall match the specified res@id property. If no match is found, then fthe
CdqntentDirectory service shall generate error code 712 — “Bad metadata”.

Enabling res properfies in container objecis is vendor dependent. [f a ConteniDireciory
service implementation does not allow container objects to have res properties, attempting to
create a container object with a res property shall generate error code 712 — “Bad metadata”.

5.5.10.2 Create Reference Items

CreateObject() can not be used to create reference items. Reference items are actually
references to other existing ContentDirectory service items and are generated with the
CreateReference() action.

5.5.10.3 Create Bookmark Items

CreateObject() can also be used to create a new bookmark item. A bookmark item can be
created in any container. When a bookmark item is created, the associated content item shall
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be updated so that one of its upnp:bookmarkID properties contains the object ID of the newly
created bookmark item. After the bookmark is created, it shall contain the object ID of the
bookmarked content item in its upnp:bookmarkedObjectID property (see also Annex F.3).

In the Elements input argument, the upnp:bookmarkedObjectID, dc:title, upnp:deviceUDN
(AVT and RCS) upnp:deviccUDN@serviceld, upnp:deviccUDN@serviceType, and
upnp:stateVariableCollection properties are specified to create a bookmark item. The
upnp:class property shall be set to “object.item.bookmarkitem” or a derived class if the
upnp:createClass property in the bookmark container allows this. Other bookmark related
information such as creation time (dc:date) is created by the ContentDirectory service or the
control point. If the control point has a clock, it sets creation time to the current time. If
available, the ContentDirectory service can overwrite the control point-supplied creation time
wilh its own notion of creation time. If the ContentDirectory service does not have a clogk,
then it shall not update or remove creation time from the object. Table C.16 shows 'the
structure of each bookmark item.

Ndte that

a)| AVTransport service implementations that want to participate in scenarios that (se
bookmarks shall implement the AVTransportURIMetaData state variable to store fhe
relevant DIDL-Lite XML fragment that includes the object ID of the Current content.

b)| A control point embedded with a private MediaServer or MediaRenderer shall providg a
persistent UDN that is not exposed to the network but is\used in a data structure t:rat

contains a UDN field. Additionally, serviceType and seryiceld shall be supported by

device.

Vendors who want to enhance a bookmark applicatien. can add vendor-specific fields|to
bopkmark items.

In [addition, the CreateObject() action can be uséd to create a new bookmark container. The
newly created container shall have the bookmark container class type and should set {he
@heverPlayable property to “1” if it will never contain content other than (non-playable)
bopkmarks.

5.5.10.4 Create Multi-component Items

If [a ContentDirectory service implementation supports the MULTI_STREAM feature (See
Annex F.6), then the upnp:resExt.:componentinfo property (see Annex B.15) and its child
properties are used to provide-information about the media components associated with a
regource representing a (multiplexed) stream. The control point can provide this metadata
during the invocation of the/CreateObject() action.

5.5.10.41 Uploading of content for Multi-component Items

Thie procedure “described in 5.5.10.1 shall be followed for the creation of the
upnp:resExt::.coponentinfo::componentGroup::component::compRes::res property.

5.5.10.5 <\Create Segment Items

If |the( ContentDirectory service implementation supports the SEGMENTATION featufe,
CreateObject() can also be used to create a new segment item. A segment item can |be
created in any container. When a segment item is created, the associated base content item
shall be updated so that one of its upnp:segmentI/D properties contains the object ID of the
newly created segment item. After the segment item is created, it shall contain the object ID
of the base content item in its upnp:resExt::segmentinfo@baseObjectID property.

Each pair of upnp:resExt::segmentinfo@baseObjectID and upnp:resExt::segmentinfo@
baseResID properties of the Elements input argument shall uniquely identify a certain res
property in the base content item. The initial value of the segment res property shall contain
the URI value  from the base item res property indicated by the
upnp:resExt::segmentinfo@baseResID property. The segment res property value should be
updated by the ContentDirectory service if the segment is created successfully. A control
point may compare the initial res property URI values provided and the res property values in
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the CreateObject() action Result output argument. An unchanged res property URI value
indicates that the segment item create operation was either unsuccessful or that segmented
content creation is not supported by the ContentDirectory service implementation. Since
multiple segment res properties can be created during a single CreateObject() operation, the
control point should check that all submitted res property URI values were updated. If the
submitted res URI properties were not updated, then it is recommended that the control point
delete the newly created segment item.

When creating a segment res property, the upnp:resExt::segmentinfo::timeRange property
shall be provided. In addition, the allowed upnp:resExt::segmentinfo::frameRange and
upnp:resExt::segmentinfo::byteRange properties may be required for specific segment base
item media formats as indicated by the presence of <additionalInfoRegquired> elements
of the SEGMENTATION feature element. See Annex F.7 for additional information.

ontentDirectory service implementation may adjust control point specified valoes foff a
crg¢ated segment’s time range, byte range and frame range properties to maintain €onsisterjcy
befween these properties and to align with playable media boundaries.

.10.6 CONTENT_PROTECTION feature requirements

e conditionally required modifications to the CreateObject() caction described
Annex G.2.1 shall be implemented when the CONTENT_PROTECTION/feature is supporteq.

n

5.5.10.7 Arguments
Table 30 — Arguments for CreateOhject()

Argument Direction Related State Variable
CohtainerlD IN A ARG TYPE ObjectlD
Elgments IN A_ARG_TYPE Result
OblectID ourt A_ARG _TYPE ObjectID
Rekult ouT A_ARG TYPE Result

5.5.10.8 Dependency on State
Ngne.

5.5.10.9 Effect on State

Thiis action updates the SystemUpdatelD state variable. Also, various properties of the par¢nt
coptainer of the created object are modified, such as its @childCount Td

@¢hildContainerCount (if the class of the created object is derived from the container clags)
properties, if supported, and ContainerUpdatelDValue indicator. Consequently, the
CdntainerUpdatelDs state variable, if supported, is updated as well.

5.5.10.10 Errors
Table 31 — Error codes for CreateObject()

¢rrorCode errorDescription Description

4002499 TBD See clause 3 in the UPnP Device Architecture [14].

500-599 TBD See clause 3 in the UPnP Device Architecture [14].

600-699 TBD See clause 3 in the UPnP Device Architecture [14].

710 No such container CreateObject() failed because the ContainerID argument is invalid
or identifies an object that is not a container.

712 Bad metadata CreateObject() failed because the Elements argument is not
supported or is invalid.

713 Restricted parent CreateObject() failed because the @restricted property of the

object container specified by Container/D argument is set to “1”.
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5.5.11 DestroyObject()

This allowed action destroys the specified object when permitted. If the object is a container,
all of its child objects shall also be recursively deleted. Each deleted object becomes invalid
and all references to it are also deleted.

The results of DestroyObject() in the case that the targeted object is a container with
@restricted property set to “0” and one or more direct child or descendant child objects with
@restricted properties set to “1” are vendor-dependent. There are three likely outcomes when
this condition prevails:

e The ContentDirectory service implementation destroys the specified container as well as

all diract child and dacocandant ahinotc Af tha cnanifind cantainar ranardlacce Af \whathar or
o O e o oo o G e o e ot O C oo Ot e—o P e o e eSO e e TG O et e

not they are restricted. The DestroyObject() action returns successfully.

e | The ContentDirectory service implementation does not destroy any objects! The
DestroyObject() action fails and returns error code 711.

e | The ContentDirectory service implementation does not destroy the specified.eontainer, but
does destroy all of the non-restricted direct child and descendant objects|of the specified
container that are not needed to preserve the original object structute hierarchy, gnd
returns successfully.

Belcause the results of the DestroyObject() action are vendor dependent when the abgve
copdition prevails, control points are strongly recommended to exécute DestroyObject() on|all
of |the descendant and child objects in the targeted contain€r object individually before
attempting to destroy the container.

Thie DestroyObject() action shall fail with error code 711.in the case that the targeted objgect
hak its @restricted property set to “1” .

Thie ContentDirectory service implementation may\delete a resource when it detects, with
abpolute certainty, that there are no references to it left anywhere in the ContentDirectory
sefvice after the successful DestroyObjeot() action. For ContentDirectory service
implementations that do not attempt to delete resources, DestroyObject() returns successfully.
These ContentDirectory service implementations might possess some means of handllng
resources that are no longer referenced by the ContentDirectory service as a result of {he
DdstroyObject() action. For ConteniDirectory service implementations that do attempt|to
delete resources, there are three likely outcomes of the DestroyObject() action:

e [ The ContentDirectory seryice implementation deletes all or some portion of the resourdes
that are no longer referenced. The DestroyObject() action returns successfully even if oply
a portion or no resources at all are deleted.

e | DestroyObject() fails and returns error code 714 indicating that an unsuccessful attempt
was made to delete one or more resources referenced in the target object because one|or
more resources were not found. No resources are deleted and there is no change in state
of the ContentDirectory service.

o | DestreyObject() fails and returns error code 715 indicating that an unsuccessful attempt
wag-made to delete one or more resources referenced in the target object because onefor
more resources can not be accessed. No resources are deleted and there is no change in
state of the CantentDirectory service

5.5.11.1 Destroying bookmark items and bookmark containers

This action can also be used to destroy a bookmark item or a bookmark container. When a
bookmark item is to be destroyed, the ContentDirectory service shall first find the associated
content item using the upnp:bookmarkedID property of the bookmark item and it shall remove
the associated upnp:bookmarkID property from the content item. Similarly, when a content
item that contains one or more upnp:bookmarkiD properties is destroyed, the
ContentDirectory service shall find all associated bookmark items and shall also delete those
bookmark items.

5.5.11.2 Destroying segment items and base content items

The DestroyObject() action can be used to destroy segment items or base content items.
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When a segment item is to be destroyed, the ContentDirectory service shall find the
associated base content item using the upnp:resExt::segmentinfo@baseObjectID property of
the segment item and shall remove the associated upnp:segmentiD property from the base
content item.

If a base content item containing one or more upnp:segmentID properties is destroyed, the
ContentDirectory service shall examine the res properties of each segment item identified by
the upnp:segmentID property value in the item being destroyed. Segment item res properties
associated with the base content item being destroyed (as indicated by
upnp:resExt::segmentinfo@baseObjectID) shall be removed from the segment item. If the
updated segment item no longer contains any segment res properties, then the segment item
shall also be destroyed.

5.5.11.3 CONTENT_PROTECTION feature requirements

The conditionally required modifications to the DestroyObject() action described
Annex G.2.6 shall be implemented when the CONTENT_PROTECTION feature is\supported.

n

5.5.11.4 Arguments
Table 32 — Arguments for DestroyObject()

Argument Direction Related State Variable

ObjectID IN A_ARG_TYPE @bjectiD

5.%.11.5 Dependency on State
Ngne.

5.5.11.6 Effect on State

Thiis action updates the SystemUpdatelD state variable. Also, various properties of the parént
coptainer of the destroyed object are modified, such as its @childCount %nd

@¢thildContainerCount (if the class of the destroyed object is derived from the container clgss)
properties, if supported, and ContainerUpdatelDValue indicator. Consequently, {he
CdntainerUpdatelDs state variable, if supported, is updated as well.

5.%.11.7 Errors
Table 33~ Error Codes for DestroyObject()

brrorCode errorDescription Description
400-499 TBD See clause 3 in the UPnP Device Architecture [14].
5(00-599 TBD See clause 3 in the UPnP Device Architecture [14].
600-699 TBD See clause 3 in the UPnP Device Architecture [14].
701 Nowsuch object DestroyObject() failed because the object specified by the Object/D
argument is invalid.
711 Restricted object DestroyObject() failed because the @restricted property of the
object specified by the ObjectID argument is set to “1”.
713 Restricted parent DestroyObject() failed because the @restricted property of the
object parent object of the object specified by the Object/D argument is set
to “1”.
714 No such resource DestroyObject() failed because the resource referenced by the
object specified by the Object/D argument cannot be identified.
715 Source resource DestroyObject() failed because the resource referenced by the
access denied object specified by the Object/D argument cannot be accessed.

5.5.12 UpdateObject()

This allowed action adds, deletes, or modifies object metadata. The object to be updated is
specified by the ObjectID argument. The CurrentTagValue argument identifies the set of
existing object properties (and their values) that are to be updated. Each independent
property is represented by a single entry in the CSV list contained in the CurrentTagValue
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argument. The NewTagValue argument identifies how the object is to be updated. Both the
CurrentTagValue and NewTagValue arguments are a CSV list containing the same number of
entries. The property identified in each entry of the CurrentTagValue argument is updated
based on the contents of the corresponding entry of the NewTagValue argument. For example,
the property identified in the 5 entry of the CurrentTagValue argument is updated based on
the contents of the 5" entry of the NewTagValue argument. Each entry of the
CurrentTagValue and NewTagValue arguments is either empty (i.e. contains no data) or
contains a DIDL-Lite XML fragment that represents the complete XML representation of an
independent property.

Within the CurrentTagValue argument, each XML fragment shall contain a complete, exact
copy of the XML representation of an existing independent property of the object (including
the property’s full value plus any associated XML attributes). For example, the XML fragmént
caph be copied directly from the results of a Browse() or Search() action. Each XML fragment
shpll match the current representation of the property. Otherwise, the action shall return erfor
cofle 728 — “Outdated object metadata” to indicate that the contents of the CurrentTagValue
argument is outdated. The UpdateObject() action shall not be used to add, delete, or modify
anl read-only properties. If an attempt is made to add, delete, or modify a read-only propeity,
the action shall return error code 705 — “Read only tag”. See Table B.1 in Annéx B for a list| of
properties designated as read-only. When the CurrentTagValue argument contains multiple
enfries, those entries shall be processed in order starting with the first@ntry.

Within the NewTagValue argument, each XML fragment shall contain the complete XML
fragment that is to replace the XML fragment listed in the corresponding element of the
CdrrentTagValue argument. The replacement XML fragment shall contain the name of the
independent property that is being updated, its value, and.any associated XML attributes. The
independent property name in a NewTagValue entry shall match the independent propefrty
name of the corresponding CurrentTagValue entry. /The UpdateObject() action shall not [be
usgd to replace one property by a different property,"However, this can be accomplished [by
firgt deleting the old property and then adding the new one. Both operations can |be
acfomplished with a single invocation of the UpdateObject() action.

Anl empty entry in the NewTagValue argufient indicates that the property identified by the
cofresponding entry of the CurrentTag¥alue argument shall be deleted from the objdct.
Similarly, an empty entry in the CurrentFagValue argument indicates that the property (and|its
value) contained within the corresponding entry of the NewTagValue argument shall be added
to the object. If adding, deleting,~or modifying any of the specified properties would result| in
an|invalid object, the UpdateObject() action shall fail without any change to the object. Some
expmples include:

>

e | Attempting to delete*a required property, unless the property appears multiple times and
this single removalleaves the object with a valid set of required occurrences.

¢ | Attempting to€hange the value of the dc:date property to a person’s name.
e | Attemptingste*change the object’s class.

When deleting a res property, the ContentDirectory service may delete the corresponding
regsource-when it detects, with absolute certainty, that there are no other references to that
resource’ anywhere in the ContentDirectory service. Additionally, when one or more res|or
uphpirésExt:.:componentinfo::componentGroup:.component.:.compRes::res properties are |to
be added, the procedure described in 5.5.10.1 shall be followed. If there is a upnp:resExt
property associated with a deleted res property, then that upnp:resExt property shall also be
deleted.

When multiple updates are specified (in other words, when the
CurrentTagValue/NewTagValue arguments each have more than one entry) the request shall
be performed as an atomic operation. Specifically, all modifications to the object shall be
made before any change is visible to an external observer. The action either succeeds
entirely (except for ignoring unsupported property additions, see below) or the object shall not
be modified and an error shall be returned. In other words, a partial update shall never occur.
An implementation may silently ignore an attempt to add properties that are not supported.
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However, if no change to the object results, an error shall be returned. Whenever the action is
successful, the object has experienced an Object Modification as defined in 5.2.5.

5.5.12.1 Reference Items

For reference items, some properties are inherited from the referenced item identified via the
@reflD property (see 5.2.21). These inherited properties belong to the referenced item but are
also exposed as properties of the reference item. Due to the unique nature of inherited
properties, certain UpdateObject() operations require special handling when applied to the
inherited properties of a reference item.

a)

b)

c)

Deleting an Inherited Property When an attempt is made to delete an |nher|ted

context of the reference ltem) even though the property remains unchanged W|th|n w
context of the referenced item. As described below in c), inheritance of the prope
can be re-established, if desired.

Modifying an Inherited Property: When an attempt is made to modify™an inherif
property, the inherited value of the property is replaced with the newi alue but o

he
he

rty

ed
hly

within the context of the reference item. As with deleting an inherited property, {he

original value of the property within the context of the referénced item rema
unchanged. The original value is hidden (and in this case replaced) within the cont
of the reference item. The modified property value (in the reference item) is disti
from the corresponding property in the referenced item (@and remains disassociat
until inheritance of the property is explicitly re-established{as described below in c).

After an inherited property has been modified (as) described above in b)),

subsequent modifications of that property affect the-local replacement value (i.e. ﬂhe

value stored exclusively within the context of the-reference item) and do not affect
original inherited value stored within the context of the referenced item. In other wo
the original inherited property value from thé referenced item remains hidden.

After an inherited property has been. modified (as described above in b)),
subsequent deletion of that property‘results in the removal of the property from

context of the reference item. The hidden inherited property belonging to

referenced item remains intact. ‘Hlowever, it remains hidden until inheritance is
established (see below in c)).

ns
pxt
hct
ed

all

he
ds,

a
he
he
re-

Re-establishing Inheritance of a Property: When dealing with a reference item,

he

concept of deleting a hidden inherited property is invalid since the property does not
appear in the context ef-the reference item. Consequently, the UpdateObject()’s deléte
syntax is used to re-establish the hidden inherited property within the context of the
reference item. In_this case, the contents of the CurrentTagValue argument shall
include the complete XML representation of the hidden inherited property from the

context of the referenced item. Upon successful completion of the action, the inherit
property will-once again appear within the context of the reference item. Note that
re-establish” an inherited property that has been modified, a delete operation shall f
be invoked to remove the local value that exists (exclusively) within the context of {
reference item. Then, inheritance can be re-established via a subsequent delg
operation as described above in a).
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Table 34 — Update examples

Operation CurrentTagValue NewTagValue Notes
Change the dc:title <dc:title> <dc:title>
property of a song My Favorite Song My Second Favorite Song
</dc:title> </dc:title>
Delete the dc:date <dc:date> (Empty entry)
property 1990-01-01
</dc:date>

Insert a upnp:genre

property

(Empty entry)

<upnp:genre>
Swing
</upnp:genre>

|
Inslsrt a second
vallie to the multi-
vallie upnp:genre
property

(Empty entry)

<upnp:genre>
Jazz
</upnp:genre>

Assuming the “Swing”
genre already exists, this
operation results in two
genre properties withya
value of “Swing” and
“Jazz”.

Insert a second
vallie to the multi-

vallie upnp:genre

<upnp:genre>
Swing
</upnp:genre>

<upnp:genre>
Swing
</upnp:genre>

Assuming the “‘Swing”
genre already exists, this
operationresults in two

property <upnp:genre> genré.properties with a
(Aljernative to the Jazz value,of “Swing” and

row above) </upnp:genre> tJazz”.

Change the <upnp:artist> <upnp:artist> The entire top-level XML

upnpp:artist property
frof Singer1 to
Sinjger2

Singer1
</upnp:artist>

Singer2
</upnp:artist>

element (that is:
<upnp:artist>)is
included in both the
CurrentTagValue and
NewTagValue arguments.

Change the dc:title
property, insert

angther upnp:genre

property, and
delete the
dc:publisher
property

<dc:title>

My Favorite Song
</dc:title>,,
<dc:publisher>
Acme Music
</dc:publisher>

<dc:title>

My Third Favorite Song
</dc:title>,
<upnpigenre>Jazz
</Mdpnp:genre>,

In the CurrentTagValue
argument, note the empty
entry, indicated by the
double-comma
placeholder just after the
</dc:title> XML
element. In the
NewTagValue argument,
note that the trailing
comma at the end
represents an empty entry
that is a placeholder for
the deleted dc:publisher

property.

Mogdifying an
inherited property,
forlexample,
uphp:artist.

<upnpsartist>
Somebody
<fupnp:artist>

<upnp:artist>
Somebody else
</upnp:artist>

Prior to this

UpdateObject() action
invocation, a Browse()

action on this reference
item will return the
upnp:artist property
stored in the referenced
item. Following this
UpdateObject() action
invocation, a Browse()

action on this reference

item will return
“Somebody else”
regardless of any change
to the referenced item.
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Operation CurrentTagValue NewTagValue Notes
Deleting a modified | <upnp:artist> (Empty entry) Prior to this

inherited property,
for example, the
upnp:artist property
from above.

Somebody else
</upnp:artist>

UpdateObject() action
invocation, a Browse()
action on this reference
item will return the
upnp:artist property
stored in the reference

item i.e. “Somebody else”.

Following this
UpdateObject() action
invocation, a Browse()

action on this reference

itemwill not return-an

upnp:artist property
because it has been
deleted from the
reference item and the
inherited upnp:artist
property from the
referenced itemnremains
hidden.

Retestablishing
inhgeritance from
the| referenced
ite, for example,
thelupnp:artist
property from
abgve.

<upnp:artist>
Somebody
</upnp:artist>

Note: This is the current
value from the referenced
item.

(Empty entry)

Prior to-this
UpdateQObject() action
invéeation, a Browse()
action on this reference
item will not return an
tpnp:artist property
because it has been
deleted from the
reference item and the
inherited upnp:artist
property from the

referenced item is hidden.

Following this
UpdateObject() action
invocation, a Browse()
action on this reference
item will return the
upnp:artist property from
the referenced item
because inheritance has
been re-established.

Chéinging the value | <desc <desc Even though just one
of fhe desc nameSpace="MyNS"> nameSpace="MyNS"> element is modified, the
property. <MyNS:Tagi> <MyNS:Tag1> full contents of the desc
value1 value1 property have to be
</MyNS:Tag1> </MyNS:Tag1> included in both the
<MyNS:Tag2> <MyNS:Tag2> CurrentTagValue and
old_value new_value NewTagValue arguments.
</MyNS:Tag2> </MyNS:Tag2>
</desc> </desc>
5.5.12.2""Updating items containing segment res properties

ThieWpdateObject() action can be used to add, or delete segment res properties of an existing
itelﬁ.‘Fl otateOboct! . “ v X s I _)es

property. As

indicated by Table

B-1, metadata

properties

associated with

the

upnp:reskExt::segmentinfo property are designated as “R” (read-only). To update an existing
segment res property, the existing res property can be deleted and replaced with a new res
property with a corresponding upnp:resExt::segmentinfo property containing updated segment
information. The res property removal and addition updates should be done in the same
UpdateObject() action invocation since removal of all segment related res properties in an
updated item can trigger the clean-up process described in the following paragraph.

If updates to an item remove all segment res properties referring to a base content item, then
the ContentDirectory service shall update the base content item’s upnp:segmentID properties
to remove references to the updated segment item. If the UpdateObject() action is used to
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add a segment to an existing item, then the ContentDirectory service shall ensure that the
base item’s properties are updated so that the base item contains at least one
upnp:segment/D property identifying the updated segment item.

Updates to a base content media object referenced by a res property URI shall cause deletion
of any segment item res properties that reference the base item res property.

5.5.12.3 CONTENT_PROTECTION feature requirements

The conditionally required modifications to the UpdateObject() action described in
Annex G.2.2 shall be implemented when the CONTENT_PROTECTION feature is supported.

5.512.4 Arguments

Table 35 — Arguments for UpdateObject()

Argument Direction Related State Variable
OblectID IN A ARG _TYPE ObjectiD
CulrentTagValue IN A ARG _TYPE TagValuelList
NeWwTagValue IN A ARG TYPE TagValuélist
5.%.12.5 Dependency on State
Ngne.
5.9.12.6 Effect on State

Thiis action changes the metadata of the specified object, {{’also updates the SystemUpdatg/D
state variable. Also, various properties of the parent €ontainer of the modified object are
madified, such as its ContainerUpdatelDV&alue indicator. = Consequently, he
CdntainerUpdatelDs state variable, if supported, isflupdated as well.

5.%.12.7 Errors
Table 36 — Error Codes for UpdateObject()

efrorCode errorDescription Description

400-499 TBD See_¢lalse 3 in the UPnP Device Architecture [14].

500-599 TBD See clause 3 in the UPnP Device Architecture [14].

600-699 TBD See clause 3 in the UPnP Device Architecture [14].

70 No such object UpdateObject() failed because the specified Object/D is invalid.

703 Invalid UpdateObject() failed because one or more entries listed in the

currentFagValue CurrentTagValue argument do not match the current state of the
ContentDirectory service. The specified data is likely out of date.
70 Invalid UpdateObject() failed because one or more entries listed in the
newTagValue NewTagValue argument has an unsupported or invalid property
value.

704 Required tag UpdateObject() failed because the request included a request to
delete a required property.

701 Read only tag UpdateObject() failed because the request included a request to
update a read-only property.

706 Parameter UpdateObject() failed because the number of entries (including

Mismatch empty entries) in the CurrentTagValue and NewTagValue arguments
do not match.

711 Restricted object UpdateObject() failed because the @restricted property of the
object specified by the Object/D argument is set to “1”.

712 Bad metadata UpdateObject() failed because one or more entries listed in the
CurrentTagValue argument has an unsupported or invalid property
value.

713 Restricted parent UpdateObject() failed because the @restricted property of the

object parent object of the object specified by the Object/D argument is set
to “1”.
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5.5.13 MoveObject()

This allowed action moves ContentDirectory objects within the ContentDirectory service
hierarchy when permitted. The caller specifies the ID of the object to move in the Object/D
input argument and the ID of the destination container in the NewParent/D input argument
and the action returns the object ID of the moved object after the move has completed in the
NewObjectID output argument. The MoveObject() action can be invoked to move either
containers or items. A container move action is a hierarchical move. If a container contains
other objects, all contained objects shall be moved along with the parent object. The object ID
of the moved object or any of its descendent children may be changed by the move operation
but all other object IDs shall remain unchanged by the move operation. If a moved object is
referenced by other objects, all references to the moved object shall remain valid after the
C i ' TOTT: e se
to [change the object ID of the objects being moved, this could create a significant databgse
blem for ContentDirectory service implementations with many entries. If a MoveObjedt()
implementation changes the object IDs of moving objects, it shall also send SystemUpdatg/D
events and, if it supports the ContainerUpdatelDs state variable, it nshall sgnd
CdntainerUpdatelDs  events indicating which containers have chdnged. Tlhe
CdntainerUpdatelDs state variable shall contain the object IDs of the old parent container gnd
the new parent container.

If the NewObjectID output argument is identical to the Object/D ipput argument, a confrol
pojnt can conclude that no object IDs changed during the exegcution of the MoveObjeq¢t
action. That is, it is illegal, during a container move, to change theobject ID of any contained
object without also changing the object ID of the container-that the action specified in

MaveObject() action.

Thie entire requested move shall complete or it shall~fail and leave the ContentDirectory
sefvice hierarchy unchanged.

Brpwse() and Search() actions depend upon thel presence of a coherent ContentDirectory
sefvice hierarchy. If a Browse() or Search() .action is invoked by a control point while the
MaqveObject() action is executing, the ContentDirectory service implementation is responsible
forl coordinating ContentDirectory service(operations so that control points receive coher¢nt
results.

e | If the object to be moved is restricted (indicated by its @restricted property set to trug),
the action shall fail with error.code 711 (Restricted object).

e | If the destination container}is restricted (indicated by its @restricted property set to trug),
the action shall fail with error code 713 (Restricted destimation parent object).

e | If the parent of the.object to be moved is restricted (indicated by its @restricted propefrty
set to true), the action shall fail with error code 721 (Restricted source parent object).

e [ If the class of\the object to be moved is not compatible with the upnp:createClass property
of the destination container, the action shall fail with error code 722.

¢ | If the moye operation would create an illegal configuration for the ContentDirectory serv|ce
hierarehy, the action shall fail with error code 723 (lllegal move destination). This could
happéen, for example, if the requested destination container is a child of the container to|be
moved.

5.5.13.1 CONTENT_PROTECTION feature requirements

The conditionally required modifications to the MoveObject() action described in Annex G.2.7
shall be implemented when the CONTENT_PROTECTION feature is supported.
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5.5.13.2 Arguments
Table 37 — Arguments for MoveObject()
Argument Direction Related State Variable
ObjectIiD IN A ARG TYPE ObjectIiD
NewParentID IN A ARG TYPE ObjectiD
NewObjectID ouTt A ARG _TYPE ObjectiD

5.5.13.3 Dependency on State

None

5.9.13.4 Effect on State

Thiis action updates the SystemUpdatelD state variable. Also, various properties of both the

solrce and destination parent containers of the moved object are modified, such as thleir
@¢thildCount and @childContainerCount (if the class of the moved object is derived from f{he
coptainer class) properties, if supported, and ContainerUpdatelDValjue indicators.
Cdnsequently, the ContainerUpdatelDs state variable, if supported, is updated as well.
5.9.13.5 Errors
Table 38 — Error Codes for MoveObject()
Erfor Code Error Description Description
400-499 TBD See clause 3 in the UPnP Devicé Architecture [14].
500-599 TBD See clause 3 in the UPnP Device Architecture [14].
600-699 TBD See clause 3 in the UPnP"Device Architecture [14].
70 No such object The object identified by, Object/D does not exist.
71 No such container The container identified by NewParentID does not exist.
71 Restricted object Cannot move-~the object because the object’s @restricted property
is set to “1”.
713 Restricted parent MoveQbject() failed because the @restricted property of the
object destihation parent container is set to “71”.
72 Restricted source MeveObject() failed because the @restricted property of the source
parent object parent container of the object to move is set to “71”.
7212 Incompatible parent | MoveObject() failed because the class of the object to move is not
class compatible with the upnp:createClass property of the destination
parent container.
72 lllegal destination MoveObject() failed because the specified move would create an
illegal configuration.
5.9.14 ImportResource()
Thiis allowed action transfers a file from an external source, specified by the SourceURI
ar&ument to a local destination in the ContentDirectory service, specified by he
Deg
Sduh

h
set to the value of the res@importUri property associated with the destination object’s res
property. The ImportResource() action shall use HTTP-GET on the SourceURI to retrieve the
external content and to create a local copy of it.

The DestinationURI should correspond to an existing res@importUri or upnp:resExt
::.componentinfo::componentGroup::component..compRes:.res@importUri property in the
ContentDirectory service implementation. The_res@importUri or upnp:resExt::componentinfo
;:componentGroup::component::compRes::res@importUri property identifies a download
portal for the associated res property of a specific target object. It is used to create a local
copy of the external content. After the transfer finishes successfully, the local content is then
associated with the target object by setting the target object’s res property value to a URI for
that content, which may or may not be the same URI as the one specified in the
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res@importUri property, depending on the ContentDirectory service implementation. If the res
property of the target object already has a value when the ImportResource() action is invoked,
the resource is updated and the value of the res property may be changed.

When the ContentDirectory service validates the destination location in the ContentDirectory
service implementation, the action returns a unique TransferID in the response and starts
transferring the content. A control point can monitor the progress of the transfer by invoking
the GetTransferProgress() action.

5.5.14.1 Arguments
Table 39 — Arguments for ImportResource()

Argument Direction Related State Variable
SolirceURI IN A ARG TYPE URI
DektinationURI IN A ARG TYPE URI
TrgnsferlD ouTt A_ARG _TYPE TransferlD
5.5.14.2 Dependency on State
Ndne.
5.5.14.3 Effect on State

Thiis action updates the SystemUpdatelD state variable. Also, vafious properties of the object
ar¢ modified, such as its upnp:objectUpdatelD and res@updateCount properties. When the
filg transfer is started, the Transfer/D value returned by thé-ImportResource() action is added
intp the TransferIDs state variable. When the file transfér is finished, the TransferID valug is
refmoved from the TransferlDs state variable.

5.9.14.4 Errors
Table 40 — Error Codes for ImportResource()
efrorCode errorDescription Description

400-499 TBD See clause 3 in the UPnP Device Architecture [14].

500-599 TBD See.élause 3 in the UPnP Device Architecture [14].

600-699 TBD 8ee clause 3 in the UPnP Device Architecture [14].

714 No such source ImportResource() failed because the source resource specified by
resource the SourceURI argument cannot be identified.

714 Source resource ImportResource() failed because the source resource specified by
access denied the SourceURI argument cannot be accessed.

714 Transfer-busy ImportResource() failed because the source resource specified by

the SourceURI argument refuses to perform another file transfer.

71 Novsuch destination | ImportResource() failed because the destination resource specified
resource by the DestinationURI argument cannot be identified.

7194 Destination ImportResource() failed because the destination resource specified
resource access by the DestinationURI argument cannot be accessed.
denied

5.5.15 ExportResource()

This allowed action transfers a file, using HTTP POST, from a local source, specified by the
SourceURI input argument, to an external destination, specified by the DestinationURI! input
argument. When the ContentDirectory service validates the source location, the action returns
a unique TransferlD in the response and starts the HTTP POST. A control point can monitor
the progress of the file transfer by using the GetTransferProgress() action. Note that the
transfer does not remove the resource from the ContentDirectory service. The transfer simply
copies the existing resource to an external destination.
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5.5.15.1 Arguments
Table 41 — Arguments for ExportResource()

Argument Direction Related State Variable
SourceURI IN A ARG _TYPE URI
DestinationURI IN A_ARG TYPE URI
TransferlD ouT A_ARG _TYPE TransferlD

5.5.15.2 Dependency on State
None.

5.5.15.3 Effect on State

When the file transfer is started, the TransferlD returned by ExportResource() is added into
the TransferlDs state variable. When the file transfer is finished, TransferID is removed fropm
the TransferlDs state variable.

—

5.%.15.4 Errors
Table 42 — Error Codes for ExportResource()

efrorCode errorDescription Description

400-499 TBD See clause 3 in the UPnP Device ArchitecCture [14].

500-599 TBD See clause 3 in the UPnP Device Architecture [14].

600-699 TBD See clause 3 in the UPnP Device ‘Architecture [14].

714 No such source ExportResource() failed betause the source resource specified by
resource the SourceURI argument-eannot be identified.

714 Source resource ExportResource() failed because the source resource specified by
access denied the SourceURI argument cannot be accessed.

714 Transfer busy ExportResource() failed because the source resource specified by

the SourceYR{argument refuses to perform another file transfer.

714 No such destination | ExportResource() failed because the destination resource specified
resource by the @estinationURI argument cannot be identified.

719 Destination ExportResource() failed because the destination resource specified
resource access by-the DestinationURI argument cannot be accessed.
denied

5.5.16 DeleteResource()

Thlis allowed action uses ‘the specified ResourceURI to locate all of the res properties whqgse
value equals the value specified in the ResourceURI input argument in the ContentDirectory
sefvice, and then deletes those res properties and all of their associated res@xxx propert|es
frgm the respective objects. As a result, all located objects will end up with one less fes
property and_in*'some cases some objects can end up without any res properties.

Whethersor not the resource identified by ResourceURI is actually deleted is implementation
dependent. For ContentDirectory service implementations that do attempt to delete resourges
idgntified by ResourceURI, there are three likely results of the DeleteResource() action:

e The DeleteResource() action returns successfully, indicating that the resource identified
by ResourceURI was found and deleted.

e The DeleteResource() action fails and returns error code 714 indicating that an
unsuccessful attempt was made to delete the resource identified by ResourceURI because
the resource was not found. No resources are deleted and there is no change in state of
the ContentDirectory service.

e The DeleteResource() action fails and returns error code 715 indicating that an
unsuccessful attempt was made to delete the resource identified by ResourceURI because
the resource could not be accessed. No resources are deleted and there is no change in
state of the ContentDirectory service.
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5.5.16.1 CONTENT_PROTECTION feature requirements

The conditionally required modifications to the DeleteResource() action described in
Annex G.2.8 shall be implemented when the CONTENT_PROTECTION feature is supported.

5.5.16.2 Arguments
Table 43 — Arguments for DeleteResource()

Argument Direction Related State Variable

ResourceURI IN A ARG _TYPE URI

5.5.16.4 Effect on State
Thlis action changes the metadata of the affected objects. It also updates the SystemUpdatg/D

stdte variable. Also, various properties of the parent containers of the affécied objects are
mqdified, such as their ContainerUpdatelDValue indicators. Consequently, he
CdntainerUpdatelDs state variable, if supported, is updated as well.

5.5.16.5 Errors
Table 44 — Error Codes for DeleteResodrce()

elfrorCode errorDescription Description
400-499 TBD See clause 3 in the UPnP Device Architecture [14].
500-599 TBD See clause 3 in the UPnR Bevice Architecture [14].
60Q-699 TBD See clause 3 in the URnP Device Architecture [14].
714 No such resource DeleteResource().failed because the resource specified by
ResourceURI argument was not found.
714 Source resource DeleteResauicce() failed because the resource specified by
access denied ResourcelYRT argument cannot be accessed.

5.5.17 StopTransferResource()

Thiis conditionally allowed action’ may only be supported if the ContentDirectory service
implements the ImportResouree() or ExportResource() actions. Otherwise, implementation| of
this action is not allowed.-The action stops the file transfer initiated either of these actions.
Thie file transfer, identified-by the Transfer/D argument, is halted immediately.

5.5.17.1 Arguments
Table 45 — Arguments for StopTransferResource()

Argument Direction Related State Variable

TrdnsferlB: IN A_ARG _TYPE TransferlD

5.5.47,2 Dependency on State

None.

5.5.17.3 Effect on State
When the file transfer is finished, TransferID is removed from the TransferlDs state variable.

© ISO/IEC 2017 — All rights reserved 83


https://iecnorm.com/api/?name=dedeebb787d0ce5709a231df58c421ff

ISO/IEC 29341-20-12:2017(E)

5.5.17.4 Errors
Table 46 — Error Codes for StopTransferResource()
errorCode errorDescription Description
400-499 TBD See clause 3 in the UPnP Device Architecture [14].
500-599 TBD See clause 3 in the UPnP Device Architecture [14].
600-699 TBD See clause 3 in the UPnP Device Architecture [14].
717 No such file StopTransferResource() failed because the file transfer task
transfer specified by the TransferID argument does not exist.

Togressy(}

S.Tﬁ‘a—eeﬁ‘rans—fen’
Thiis conditionally allowed action may only be supported if the ContentDirectory serv

implements the ImportResource() or ExportResource() actions. Otherwise, implementation
this action is not allowed. It is used to query the progress of the file transfer initiated by
ImportResource() or the ExportResource() action. Progress of the file transfer, specified

TransferID, will be returned in the response. The TransferStatus argumentlindicates

stgtus of the file transfer. It can be either “IN PROGRESS”, “STOPPEPR", “ERROR”,
“COMPLETED”. The TransferLength argument specifies the length in.bytes that has be
transferred so far. The TransferTotal argument specifies the total length of the file in by
that is expected to be transferred. If the ContentDirectory serivce_canhnot determine the tg
length, the TransferTotal argument shall be set to zero. If the file transfer is started, the sta

ce

of
he
by
he
or
en
es
tal
us

is changed to “/IN_PROGRESS”. If the file transfer is finished, the’status is changed to either

“S[FOPPED”, “ERROR”, or “COMPLETED” depending on the result of the file transfer. T|

CdntentDirectory service shall maintain the status of a fileJtransfer for at least 30 secor
after the file transfer has finished to let a control point to-query the result of the file transfer.

5.5.18.1 Arguments
Table 47 — Arguments for GetTransferProgress()
Argument Direction Related State Variable
TrdnsferlD IN A_ARG _TYPE TransferlD
TrdnsferStatus ouT A ARG _TYPE TransferStatus
TrdnsferLength ouT A ARG _TYPE TransferLength
TrdnsferTotal ourTt A ARG _TYPE TransferTotal
5.5.18.2 Dependency on) State
Ndne.
5.%.18.3 Effect'on State
Ndne.
5.5.18.4 Errors
Table 48 — Error Codes for GetTransferProgress()
Error Code Error Description Description
400-499 TBD See clause 3 in the UPnP Device Architecture [14].
500-599 TBD See clause 3 in the UPnP Device Architecture [14].
600-699 TBD See clause 3 in the UPnP Device Architecture [14].
717 No such file GetTransferProgress() failed because the file transfer task specified
transfer by the TransferID argument does not exist.

5.5.19 CreateReference()

he
ds

This allowed action creates a reference to an existing item, specified by the Object/D

argument,

in the parent container,

specified by the ContainerID argument.

Both the

ContainerlD and Object/D shall already exist in the ContentDirectory service. A unique, new

84

© ISO/IEC 2017 — All rights reserved


https://iecnorm.com/api/?name=dedeebb787d0ce5709a231df58c421ff

ISO/IEC 29341-20-12:2017(E)

object ID is assigned to the newly created reference item (in its @id property) and returned in
the NewlD output argument.

Refer to 5.2.21 for detailed information about reference items.

5.5.19.1 Arguments
Table 49 — Arguments for CreateReference()

Argument Direction Related State Variable
ContainerlD IN A ARG _TYPE ObjectID
ObjectID IN A ARG TYPE ObjectlD
NepwID ouT A ARG TYPE ObjectiD

5.5.19.2 Dependency on State
Ngne.

5.9.19.3 Effect on State
Thiis action updates the SystemUpdatelD state variable. Also, various properties of the par¢nt

coptainer of the created reference item are modified, such asnits @childCount gnd
%er
he

@¢hildContainerCount (if the class of the referenced object is derived from the contai
clgss) properties, if supported, and ContainerUpdatelDValue jndicator. Consequently,
CdntainerUpdatelDs state variable, if supported, is updated as wegll.

5.5.19.4 Errors
Table 50 — Error Codes for CreateReference()

elfrorCode errorDescription Description

400-499 TBD See clause 3 in the WPhP Device Architecture [14].

500-599 TBD See clause 3 in the’"UPnP Device Architecture [14].

60Q-699 TBD See clause 3.in the UPnP Device Architecture [14].

70 No such object CreateReference() failed because the specified Object/D argument
is invalid.

71 No such container CreateReference() failed because the ContainerID argument is
invalid or identifies an object that is not a container.

713 Restricted parent CreateReference() failed because the @restricted property of the

object parent object of the object specified by the Object/D argument is set

to “1”.

5.9.20 FreeFormQuery()

Thiis allowed action provides a powerful interface to search and process objects exposed |by

Bry
hut

The invoking control point begins the process by constructing an XQuery request and
selecting a starting container as indicated by the ContainerID argument.

Since the XQuery language is intended to process XML formatted documents, the
ContentDirectory service implementation shall construct input to its XQuery processor that
effectively complies with XML format. This input formatting process is specified by the
CDSView argument. Currently the only supported formatting defined is the DIDL-Lite View
(see 5.2.19.1). The ContentDirectory service implementation shall set the “context node” for
the XQuery processor to the root node of the CDSView.
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Since an XQuery request submitted by a control point specifies the formatting of the
FreeFormQuery() action output, the results of the FreeFormQuery() action are not constrained
to be DIDL-Lite or XML compliant. For example, a control point might construct an output
result in the form of a CSV list.

It is recommended that control points construct XQuery requests that limit the maximum
number of data items that can be returned by the FreeFormQuery() action. The XQuery
language provides robust facilities to implement these types of constraints (see the example
in Annex D.15.3, and see also [42] for more details).

The search restrictions that constrain the Search() action do not apply to the FreeFormQuery()
action. Any properties defined in the ContentDirectory service that restrict the behavior of the
Selarch() action, such as the searchable property, are ignored and do not restrict the behavjior
of | the FreeFormQuery() action. Instead, the search restrictions that constrain ‘the
FréeFormQuery() action can be retrieved by invoking the GetFreeFormQueryCapabilitiels()
action, which returns an FFQCapabilities XML Document that lists the properties and thleir
namespaces that can be used in the XQuery request.

If 8 ContentDirectory service implementation supports the FreeFormQuery() action, then the
GgtFreeFormQueryCapabilities() action shall also be supported.

5.5.20.1 CONTENT_PROTECTION feature requirements

Thie conditionally required modifications to the FreeFormQuery() action described
Annex G.2.5 shall be implemented when the CONTENT_PROTECTION feature is supported.

n

5.5.20.2 Arguments
Thie following arguments are defined:

e | ContainerID: Unique identifier of the containerin)which to start the query. A ContainefID
value of zero corresponds to the root objéct of the ContentDirectory service. This
argument is used to constrain the scope.'of the XQuery request to a ContentDirectory
subtree.

e | CDSView: specifies the type of CDS View to process (see 5.2.19 and 5.3.29).

o | QueryRequest: specifies an XQuery 1.0 request that is to be applied to the selected CDS
View. The XQuery request contains instructions that will be applied to the input document
(CDS View) in order to genetate the result that will be returned in the QueryResult output
argument (see 5.3.30).

e | QueryResult: contains(the result generated by processing the instructions, specified in {he
QueryRequest argument (see 5.3.31). Note that the structure of the result solely depends
on the instructions-provided in the QueryRequest argument. For example, the result colld
be a simple list.of item titles (see the example in Annex D.15.1), or it could be a vdlid
DIDL-Lite XME-Document (see the example in Annex D.15.2).

e | Updatel@>The UpdatelD output argument is the same as the UpdatelD output argument
as specified in the Browse() action (see 5.5.8).

Table 51 — Arguments for FreeFormQuery()

Argunrert Birection Retated-StateVariabte
ContainerlD IN A_ARG _TYPE ObjectlD
CDSView IN A ARG TYPE CDSView
QueryRequest IN A ARG _TYPE QueryRequest
QueryResult ouTr A ARG TYPE QueryResult
UpdatelD ourt A_ARG_TYPE UpdatelD
5.5.20.3 Dependency on State
None.
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5.5.20.4 Effect on State
None.
5.5.20.5 Errors
Table 52 — Error Codes for FreeFormQuery()
errorCode errorDescription Description
400-499 TBD See clause 3 in the UPnP Device Architecture [14].
500-599 TBD See clause 3 in the UPnP Device Architecture [14].
600-699 TBD See clause 3 in the UPnP Device Architecture [14].
70 Unsupported or The action failed because a specified search criteria is not
invalid search supported or is invalid. This is likely caused by a reference to an
criteria unsupported property.
71 No such container The FreeFormQuery() request failed because the ContainerlD
argument is invalid or identifies an object that is not a container.
72 Cannot process the | The FreeFormQuery() request failed because the ContentDirectory
request service is unable to generate the query result in the time allotted.
724 Unsupported or The FreeFormQuery() request failed because the value specified in
invalid CDS View the CDS View argument is not supported or igtinvalid.
724 Invalid Query The FreeFormQuery() request failed because the XQuery XML
Request document specified in the QueryRequestsargument is invalid. This is
likely caused by an invalid XML document that does not conform to
the XQuery specificiation [42].
724 Unsupported Query | The FreeFormQuery() request failed because the XQuery XML
Request document specified in the QuéryRequest argument contains
instruction(s) unsupported instructions for this particular implementation.
5..21 GetFreeFormQueryCapabilities()
This conditionally required action shall be‘ysupported if the ContentDirectory serv|ce
implements the FreeFormQuery() action. This action provides a list of property names gnd
their associated namespaces that can be*ised in an XQuery request on this ContentDirectory
sefvice implementation.
5.5.21.1 Arguments
Thie following arguments are defined:
e | FFQCapabilities: Thiscoutput argument contains an FFQCapabilities XML Document that

Table' 53 — Arguments for GetFreeFormQueryCapabilities()

Argument

Direction Related State Variable

FFQCapabilities

ouT A_ARG_TYPE FFQCapabilities

contains a list of property names and a list of their associated namespaces gnd
namespace prefixes: See subclause 5.3.32 and [4] for details.

5.5.21:2) Dependency on State
Ndne

5.5.21.3 Effect on State

None.
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5.5.21.4 Errors
Table 54 — Error Codes for GetFreeFormQueryCapabilities()

errorCode errorDescription Description
400-499 TBD See clause 3 in the UPnP Device Architecture [14].
500-599 TBD See clause 3 in the UPnP Device Architecture [14].
600-699 TBD See clause 3 in the UPnP Device Architecture [14].

5.5.22 RequestDeviceMode()

This conditionally required action shall be supported if the ContentDirectory service
implements the DEVICE_MODE feature. It i1s used to request that the device temporarily enter
intp one of its special operating modes as specified by the DeviceModeRequestninput
argument.

5.9.22.1 Arguments
Thie following list presents an overview of the RequestDeviceMode() action arguments.

e | CPID: This input argument contains an ID that is self-assigned by \the control point|to
uniquely identify the control point (and if supported Control Pgint or User ldentiti¢s)
requesting the particular device mode (see 5.2.3 for a related discussion). It is highly
recommended that the CPID be a GUID and be persisted for each control point.
See 5.3.33.

e | DeviceModeRequest: This input argument identifies_the specific details about the
operating mode that is being requested. See 5.3.35.

e | DeviceModelD: This output argument contains an 1D that is assigned by the device|to
uniquely identify this particular request that has{been granted. This ID is used to extend|or
cancel the granted operating mode. See 5.3.34

e | DeviceModeStatus: This output parameter.contains the specific details about the operating
mode that was actually granted by this request. For example, this data structure indicates
the amount of time the device is willing to remain in the requested operating mode.
See 5.3.12.

Table 55 — Arguments for RequestDeviceMode()

Argument Direction Related State Variable
CPID IN A ARG TYPE CPID
DelyiceModeRequest IN A ARG TYPE DeviceModeRequest
DeyiceModelD ouT A_ARG TYPE DeviceModelD
DeViceModeStatus ourt DeviceModeStatus

5.5.22.2 Dependency on State
Ngne.

5.%.22.3 Effect on State

When successful, the DeviceMode and DeviceModeStatus state variables shall be set to
reflect the granted request.

While the device is in the ExclusiveOwnership mode as indicated by the DeviceMode state
variable, invocations on all actions done by other control points other than the one requesting
the device mode shall be rejected by the device, since the only resource type supported in
this version of the specification is “Device”. In this case, the device implementation shall
return error code 741 (Device in ExclusiveOwnerhip mode, see 5.5.29). Note that in order to
match the invoking control point’s identity with the control point that requested the
ExclusiveOwnership mode, the control point needs to have a Control Point or User Identity
(see 5.2.25).
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5.5.22.4 Errors

Table 56 — Error Codes for RequestDeviceMode()

E)

If a control point requests priority and it is not granted then one of the following appropriate
error codes shall be returned.

errorCode errorDescription Description

400-499 TBD See clause 3 in the UPnP Device Architecture [14].

500-599 TBD See clause 3 in the UPnP Device Architecture [14].

600-699 TBD See clause 3 in the UPnP Device Architecture [14].

721 Request refused The device refused the requested mode.

72 Request invalid The device mode requested is invalid.

724 Request includes The request failed because the value included in the
non-supported DeviceModeRequest <actionName> element is not an action
action supported by the ContentDirectory service implementation-

73 Request requires The action failed because the ContentDirectory service
too many resources | implementation did not have enough additional permanent storage

available for the sum of all the size attribute valdes of the
DeviceModeRequest <actionName> elements‘requested.

73 Already in mode The request failed because the device is already in that mode.

Erfor code 729 and 730 shall not be returned if the suppozt attribute of the DEVICE_MO

feagture element has a value of “0”.

5.9.23 ExtendDeviceMode()

Th
im
w

is conditionally required action shall bessupported if the ContentDirectory serv
blements the DEVICE_MODE feature. It iscused to extend the amount of time the device
ling to stay in the specified operating mode.

5.9.23.1 Arguments

Th

le following list presents an overview of the ExtendDeviceMode() action arguments.

DeviceModelD: This input.argument identifies the previously granted device mode requ
that is being extended: dis value shall match the value of the DeviceModelD out
argument that was retusned by an earlier invocation of the RequestDeviceMode() acti
The referenced device mode request shall not have yet expired. See 5.3.34.

DeviceModeReguest: This input parameter contains the details for extending the specif
device mode( In particular, the value of the <totalTime> element is the amount
additional time requested for the specified device mode to remain active. The specif

controll point’s observed performance of the device such as the responsiveness of
deviCe," the control point’s remaining tasks, or modification of the original requeg
Sée-5.3.35.

value cafb~-be more or less than previously requested. The value might depend on ﬂhe

S

pst
but
bN.

ed
of
ed

he
st.

DevicetfodeStatus—This outputargument cormmtaims a Tevisedversionm of thedevice m

that was granted. See 5.3.12.
Table 57 — Arguments for ExtendDeviceMode()

Argument Direction Related State Variable
DeviceModelD IN A ARG _TYPE DeviceModelD
DeviceModeRequest IN A ARG _TYPE DeviceModeRequest
DeviceModeStatus ouTt DeviceModeStatus
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5.5.23.2

Dependency on State

The DeviceModelD argument value shall be equal to the active (unexpired) device mode
request that was previously granted by the device otherwise it shall return error code 707.

5.5.23.3

Effect on State

The DeviceModeStatus state variable is modified to reflect the extended device mode.

5.5.23.4 Errors
Table 58 — Error Codes for ExtendDeviceMode()
errarCade errorDescription Description

400-499 TBD See clause 3 in the UPnP Device Architecture [14].

500-599 TBD See clause 3 in the UPnP Device Architecture [14].

600-699 TBD See clause 3 in the UPnP Device Architecture [14].

721 Request refused The device refused the requested mode.

72 Request invalid The device mode requested is invalid.

724 Request includes The request failed because the value included in(the
non-supported DeviceModeRequest <actionName> element.is-not an action
action supported by the ContentDirectory service implementation.

73 Request requires The request failed because the ContentDijrectory service
too many resources | implementation did not have enough additional permanent storage

available for the sum of all the size aitribute values of the
DeviceModeRequest <actionNamé>» elements requested.

733 Inconsistent The request failed because th€yactionName> element was
<ActionName> included in the original RequestDeviceMode() action and not in the
element usage requested ExtendDevicéMode() action.

739 Invalid ID The specified DeviceMedelD is invalid.

Erfor code 729, 730, and 732 shall

not be returned if the enforce attribute

DEVICE_MODE feature has a value, of*0”.

5.5.24 CancelDeviceMode()

Thlis conditionally

required ~aetion shall

be supported

of the

if the ContentDirectory service

implements the DEVICE_MODE feature. It is used to cancel an existing, active device mode.

Thtle value of the DeviceMedelD input argument shall match the value of the DeviceModgID
refurned by an earlier invocation of the RequestDeviceMode() or ExtendDeviceMode() actiop.

5.9.24.1 Arguments
Table 59 — Arguments for CancelDeviceMode()
Argument Direction Related State Variable
DeYyiceModelD IN A ARG _TYPE DeviceModelD
5.5.24.2 Dependency on State

The DeviceModelD shall one of the active, unexpired device mode requests that was
previously granted by the device.

5.5.24.3

Effect on State

The DeviceMode and DeviceModeStatus state variables shall be updated to reflect the

cancellation of the specified device mode.
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5.5.24.4 Errors
Table 60 — Error Codes for CancelDeviceMode()

errorCode errorDescription Description
400-499 TBD See clause 3 in the UPnP Device Architecture [14].
500-599 TBD See clause 3 in the UPnP Device Architecture [14].
600-699 TBD See clause 3 in the UPnP Device Architecture [14].
733 Invalid ID The specified DeviceModelD is invalid.

5.5.25 GetDeviceMode()

Thiis conditionally required action shall be supported if the ContentDirectory seftvice

implements the DEVICE_MODE feature. It is used to retrieve the current value~0of
DgviceMode state variable.

5.9.25.1 Arguments
Thie following list presents an overview of the GetDeviceMode() action arguments.

Table 61 — Arguments for GetDeviceMode()

Argument Direction Related" State Variable

DeyiceMode ourTt DeviceMode

5.5.25.2 Dependency on State
Ndne.

5.5.25.3 Effect on State
Ngne.

5.9.25.4 Errors
Table 62 — Error<Codes for GetDeviceMode()

efrorCode errorDescription Description
40Q-499 TBD See clause 3 in the UPnP Device Architecture [14].
500-599 TBD See clause 3 in the UPnP Device Architecture [14].
600-699 TBD See clause 3 in the UPnP Device Architecture [14].

5.8.26 GetDeviceModeStatus()

he

ce

implements the PEVICE_MODE feature. It is used to retrieve the current value of the

Tl}s conditionally-\required action shall be supported if the ContentDirectory serv

DgviceMode Status state variable.

5.%.26.1_““Arguments
Thie following list presents an overview of the GetDeviceMode Status() action arguments.

Table 6o — Arguments Tor GetDevicelliodestatus()

Argument Direction Related State Variable

DeviceModeStatus ourt DeviceModeStatus

5.5.26.2 Dependency on State
None.

5.5.26.3 Effect on State
None.
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5.5.26.4 Errors

Table 64 — Error Codes for GetDeviceModeStatus()

errorCode errorDescription Description
400-499 TBD See clause 3 in the UPnP Device Architecture [14].
500-599 TBD See clause 3 in the UPnP Device Architecture [14].
600-699 TBD See clause 3 in the UPnP Device Architecture [14].
5.58.27 GetPermissionslinfo()

Th
im
wh
Pe

s conditionally required

ich have been implicitly

st
R¢g

5.4

strictable.

).27.1  Arguments

action shall be supported if the ContentDirectory serv

blements the CONTENT_PROTECTION feature. This action returns the current list.ofyRo

added to the upnp:inclusionControl (see <includeX11>

rmissionsinfo state variable) and_upnp:objectOwner (see <ownall> in Permissionsl!

ce
es

in
nfo

Table 65 — Arguments for GetPermissionsinfo()

Argument

Direction Rélated State Variable

brmissionsinfo

ourt Rermissionsinfo

5.9.27.2 Dependency on State
Ngne.
5.5.27.3 Effect on State
Ndne.
5.9.27.4 Errors
Table 66 — Error Codes for GetPermissionsinfo()
brrorCode errorDescription Description

4(00-499 TBD See clause 3 in the UPnP Device Architecture [14].

500-599 TBD See clause 3 in the UPnP Device Architecture [14].

600-699 TBD See clause 3 in the UPnP Device Architecture [14].
5.5.28 NonsStandard Actions Implemented by a UPnP Vendor
To| facilitate’ certification, non-standard actions implemented by a UPnP vendor shall
ingluded nin the device’s service template. The UPnP Device Architecture lists nam

re

sp cification [1 A])

uirements for non-standard actions (see clause 2 of the UPnP Device Architect

te variable) properties and current list of AV actions which have been declared as Non-

be

ng
fre

5.5.29 Common Error Codes

The following table lists error codes common to actions for this service type. If a given action
results in multiple errors, the most specific error shall be returned.
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Table 67 — Common Error Codes

errorCode errorDescription Description

400-499 TBD See clause 3 in the UPnP Device Architecture [14].

500-599 TBD See clause 3 in the UPnP Device Architecture [14].

600-699 TBD See clause 3 in the UPnP Device Architecture [14].

701 No such object The action failed because a specified object is invalid.

702 Invalid The action failed because a specified tag/value pair does not match

CurrentTagValue the current state of the ContentDirectory service.
703 Invalid The action failed because the specified tag value is invalid
NewTagValue

704 Required tag The action failed because the request included an implicit request to
delete a required tag.

704 Read only tag The action failed because the request included an implicit regquest to
modify a read-only tag.

704 Parameter The action failed because two separate references to the.number of

Mismatch tag/value pairs (including empty placeholders) do net match.

707 <Reserved> Reserved for future use.

708 Unsupported or The action failed because a specified search criteria is not

invalid search supported or is invalid.
criteria

704 Unsupported or The action failed because a specified sort criteria argument is not

invalid sort criteria supported or is invalid.

71 No such container The action failed because an @argument specifying a container is
invalid or identifies an obj€ct that is not a container.

71 Restricted object The action failed because/it would result in the modification of a
restricted object.

712 Bad metadata The action failedbecause a specified XML tag is not supported or
because a specified DIDL-Lite XML Document or Fragment is
invalid.

713 Restricted parent The action‘failed because it would result in the modification of the

object restricted parent object of the target object.

714 No such source The action failed because a specified source resource was not

resource found.

714 Source resource The action failed because a specified source resource is busy.

access denied

714 Transfer busy The action failed because a specified resource refuses to perform
another file transfer.

717 No sdch file The action failed because a specified file transfer task does not

transfer exist.

718 No such destination | The action failed because a specified destination resource cannot

resource be identified.

719 Destination The action failed because a specified destination resource is busy.

resource access
denied

720 Cannot process the | The action failed because the ContentDirectory service was unable

request to complete the necessary computations in the time allotted.

721 Restricted source The action failed because the @restricted property of the source

parent object parent container of the object to move is set to true.

722 Incompatible parent | The action failed because the class of the object to move is not

class compatible with the upnp:createClass property of the destination
parent container.

723 Illlegal destination The action failed because it would create an illegal configuration.

724 Unsupported or The request failed because the value specified in the CDSView

invalid CDS View

argument is not supported or is invalid.
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an
or.
bld

errorCode errorDescription Description

725 Invalid Query The request failed because the XQuery XML document specified in
Request the QueryRequest argument is invalid

726 Unsupported Query | The request failed because the XQuery XML document specified in
Request the QueryRequest argument contains unsupported instructions for
instruction(s) this particular implementation.

727 Request refused The device refused the requested mode

728 Request invalid The device mode requested is invalid

729 Request includes The request failed because the value included in the
non-supported DeviceModeRequest <actionName> element is not an action
action supported by the ContentDirectory service implementation

73 Request requires The request failed because the ContentDirectory service
too many resources | implementation did not have enough additional permanent storage

available for the sum of all the size attribute values of the
DeviceModeRequest <actionName> elements requested.

73 Already in mode The request failed because the device is already in that mode.

733 Inconsistent The request failed because the <actionName> element Was
<ActionName> included in the original RequestDeviceMode() actioh,and not in the
element usage requested ExtendDeviceMode() action.

739 Invalid ID The specified DeviceModelD is invalid.

734 Invalid Role for The upnp:inclusionControl or_upnp:objectOwner property contains
upnp:inclusionContr | at least one invalid control point Role.

ol or
upnp:objectOwner
property

735 Invalid Owner The upnp:objectOwner property does not include a Role that is

allowed to modify the property.

734 Object locked The upnp:objectOwnéx/property or upnp:inclusionControl property

cannot be modified‘\since they are currently locked.

731 Input object not MoveObject() failed because the control point does not have Object
authorized level access toddt least one of the objects it is trying to move.

73 Output object not MoveObjekct() failed because the control point does not have Object
authorized level aceess to the target container

739 Source resource DeleteResource() failed because the control point does not have
access denied Role permissions to invoke this action on at least one of the objects

referencing the resource specified by the ResourceURI argument.

74 Object not The control point does not have Role permissions to invoke this
authorized action on at least one of the target objects.

74 Device in The action is rejected because the device is currently in
Execlusive©Ownersh | ExclusiveOwnership mode, and the control point does not have the
ip made ownership.

Ndte: The errorDescription field returned by an action does not necessarily contain human-

regadable text\(for example, as indicated in the second column of the Error Code tables.) It g

coptain machine-readable information that provides more detailed information about the ern

It |[s therefore not advisable for a control point to blindly display the errorDescription fi

conptents to the user.

Note that 800-899 Error Codes are not permitted for standard actions. See clause 3 of the

UPnP Device Architecture specification [14] for more details.

6 XML Service Description

<?xml version="1.0"?>
<scpd xmlns="urn:schemas-upnp-org:service-1-0">
<specVersion>
<major>1l</major>
<minor>0</minor>
</specVersion>
<actionList>
<action>
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<name>GetSearchCapabilities</name>

<argumentList>
<argument>

<name>SearchCaps</name>
<direction>out</direction>
<relatedStateVariable>
SearchCapabilities
</relatedStateVariable>

</argument>

</argumentList>
</action>

<action>
<name>GetSortCapabilities</name>

[ <argumentrList
<argument>

<name>SortCaps</name>

<relatedStateVariable> (1,
SortCapabilities :\
</relatedStateVariable> ()
</argument> f]/
</argumentList> '\

. X
</action>
action 055

<action> q/
<name>GetSortExtensionCapabilities</name>

<argumentList> Q/C)
\

<argument> \
<name>SortExtensionCaps</name> (:)

<direction>out</direction> %

<relatedStateVariable> g:\
SortExtensionCapabilities

</relatedStateVariable> <:§k

</argument>
</ar entList> Q
T aa— N

</action> 5\0

<action>
<name>GetFeaturelList</name> \(\Q)

<argumentList>
<argument> $

<name>Featurelist ame>

<direction>out</direction>
<relatedStat: iable>

</argumentList>
</action>
<action> (:)

<nam
<ar

>€dtSystemUpda teID</name>

rgument>

(:) <name>Id</name>
QSS <direction>out</direction>
C) <relatedStateVariable>

\Q/ SystemUpdatelID

<direction>out</direction> (i;>

relfatedstatevVariabie

</argument>

</argumentList>
</action>

<action>
<name>GetServiceResetToken</name>

<argumentList>
<argument>

<name>ResetToken</name>
<direction>out</direction>
<relatedStateVariable>
ServiceResetToken
</relatedStateVariable>

</argument>
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</argumentList>

</action>
<action>
<name>Browse</name>

<argumentList>

<argument>
<name>0ObjectID</name>

<direction>in</direction>
<relatedStateVariable>

A ARG TYPE ObjectID
</relatedStateVariable>

</argument>
<argument>

TIame > I oOwWsel Ldgs/ name
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE BrowseFlag
</relatedStateVariable>

</argument>
<argument>

<name>Filter</name>
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE Filter
</relatedStateVariable>

</argument>

<argument>
<name>StartingIndex</name>

<direction>in</direction>
<relatedStateVariable>

A ARG TYPE Index
</relatedStateVariable>

</argument>

<argument> \
<name>RequestedCount</2§§85>

<direction>in</direction>
<relatedStateVariable

A ARG TYPE Count , ™
</relatedStateVari9§§g>

</argument> A\K)

<argument>
<name>SortCer;Eia</name>
<direction>in</direction>

<relatedStateVariable>
A ARG TYPE Result
</relatedStateVariable>
</argument>
<argument>

§§>Zdirection>out</direction>

&S

name > NUIMoc I Re Carlicax; name
<direction>out</direction>
<relatedStateVariable>

A ARG TYPE Count
</relatedStateVariable>

</argument>

<argument>
<name>TotalMatches</name>

<direction>out</direction>
<relatedStateVariable>

A ARG TYPE Count
</relatedStateVariable>

</argument>
<argument>
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<name>UpdateID</name>
<direction>out</direction>
<relatedStateVariable>

A ARG TYPE UpdatelID
</relatedStateVariable>

</argument>
</argumentList>

</action>
<action>
<name>Search</name>

<argumentList>

<argument>
<name>ContainerID</name>

ISO/IEC 29341-20-12:2017(E)

directiorsin</direction

<relatedStateVariable>
A ARG TYPE ObjectID

</relatedStateVariable>

</argument>

<argument>
<name>SearchCriteria</name>

<direction>in</direction>
<relatedStateVariable>
A ARG TYPE SearchCriteria

</relatedStateVariable>

</argument>
<argument>

<name>F'ilter</name>
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE Filter
</relatedStateVariable>

</argument>

<argument>
<name>StartingIndex</name>

<direction>iﬂ</direction><>
<relatedStateVariable> S‘\
A ARG TYPE Index Qb
A

</relatedStateVariab.
</argument> @Q‘

<argument>

<name>RequestedCOunt</name>
<direction>in</direction>
<re1atedstaq;Variab1e>

A ARGNR¥PE Count
</relatkedStateVariable>

</argument>

<ar >
Cii e>SortCriteria</name>
<

irection>in</direction>
§§>ZrelatedStateVariable>
A ARG TYPE SortCriteria

</relatedStateVariable>

wS& </argument>
C) <argument>
\Q/ <name>Resul t</name>

«©
O
L

directiornsout/direction
<relatedStateVariable>

A ARG TYPE Result
</relatedStateVariable>

</argument>
<argument>

<name>NumberReturned</name>
<direction>out</direction>
<relatedStateVariable>

A ARG TYPE Count
</relatedStateVariable>

</argument>
<argument>

<name>TotalMatches</name>
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<direction>out</direction>
<relatedStateVariable>

A ARG TYPE Count
</relatedStateVariable>

</argument>

<argument>
<name>UpdateID</name>

<direction>out</direction>
<relatedStateVariable>

A ARG TYPE UpdatelID
</relatedStateVariable>

</argument>
</argumentList>
acClon
<action> /\
<name>CreateObject</name> Q'\
<argumentList> ’(l/
<argument> '\('1/.

<name>ContainerID</name> ,
<direction>in</direction> Q
<relatedStateVariable> 9/
A ARG TYPE ObjectID b‘
</relatedStateVariable> qf'b

</argument> V

<argument> C)
<name>F]lements</name> Q/

<direction>in</direction> \

<relatedStateVariable> O
A ARG TYPE Result %)

</relatedStateVariable> 5\\

</argument> @)
<argument> QQ
L

<name>ObjectID</name>
<direction>out</direction>
<relatedStateVariable> 0\

A ARG TYPE ObjectID s\
< /relatedStateVariablq\xQ)

</argument> $\

<argument>
<name>Resul t</g¥’
<direction>out irection>
<relatedSta@tiable>
A ARG T¥PE Result

</relatedStatevVariable>
</argument N

</argumentList>
</action>
<action> O

<nam
<ar

>€ds troyObject</name>

rgument>

<name>0ObjectID</name>

C)% <direction>in</direction>

<relatedStateVariable>
\% A ARG TYPE ObjectID
reiatedstateVariabic
</argument>

</argumentList>
</action>

<action>
<name>UpdateObject</name>

<argumentList>
<argument>

<name>ObjectID</name>
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE ObjectID
</relatedStateVariable>

</argument>
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ument>
<name>CurrentTagValue</name>
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE TagValueList
</relatedStateVariable>

</argument>
<argument>

<name>NewTagValue</name>
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE TagValueList
</relatedStateVariable>

</action>
<action>

argumernt
</argumentList> h<\

</action>
<action>

<name>MoveObject</name> A:L”

<argumentList> .
<argument> (]/Q
’

</argument> Q/C)
<argument> N\

</argument>
<argument>

</argument> A\W
</argumentList>

<name> ImportR@é\‘stce< /name>

<name>0ObjectID</name>
<direction>in</direction> b‘
<relatedStateVariable> ‘?)

A ARG TYPE ObjectID (‘19
</relatedStateVariable>

<name>NewParentID</name> CD\
<direction>in</direction> %
<relatedStateVariable> g:\

A ARG TYPE ObjectID
</relatedStateVariable> <:§k

<name>NewObjectID</name> \\
<direction>925</directigg&
<re1atedStateVariab1e¢(\

A ARG TYPE ObjectI®
</relatedStateVariable>

xO

NS

<argumentListk)‘

<argument>.

< SourceURI</name>
(ii ection>in</direction>

<argument>

</argument>
C)é

<relatedStateVariable>
‘ A ARG TYPE URI
</relatedStateVariable>

<name>Des tinationURI</name>
<direction>in</direction>

retatedstateVariable
A ARG TYPE URI
</relatedStateVariable>

</argument>
<argument>

<name>TransferID</name>
<direction>out</direction>
<relatedStateVariable>

A ARG TYPE TransferID
</relatedStateVariable>

</argument>
</argumentList>

</action>
<action>
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<name>ExportResource</name>

<argumentList>
<argument>

<name>SourceURI</name>
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE URI
</relatedStateVariable>

</argument>

<argument>
<name>DestinationURI</name>

<direction>in</direction>
<relatedStateVariable>
A ARG TIFE UKI

</relatedStateVariable> /\
</argument> Q\
<argument> ’(1/
<name>TransferID</name> ('1/
<direction>out</direction> :\
<relatedStateVariable> Q
A ARG TYPE TransferID 51/
</relatedStateVariable> b"\
</argument> Q)
</argumentList> q
</action> q/
<action> Q/C)
<name>StopTransferResource</name> Q>
<argumentList> O
<argument> \%
<name>TransferID</name> s\
<direction>in</direction> ()
<relatedStateVariable> Q
A ARG TYPE TransferID <:>
</relatedStateVariable> \Q
</argument> 0\
</argumentList> 5\
</action> \(\Q)
<action> R\
<name>DeleteResource</na
<argumentList> A‘\
<argument>
<name>Resour I</name>

<direction>in</direction>

>GetTransferProgress</name>
umentList>
% <argument>

C) <name>TransferID</name>
\Q/ <direction>in</direction>
relatedstateVariabie

A ARG TYPE TransferID
</relatedStateVariable>

</argument>

<argument>
<name>TransferStatus</name>

<direction>out</direction>
<relatedStateVariable>

A ARG TYPE TransferStatus
</relatedStateVariable>

</argument>
<argument>

<name>TransferLength</name>
<direction>out</direction>
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<relatedStateVariable>
A ARG TYPE TransferLength
</relatedStateVariable>

</argument>
<argument>

<name>TransferTotal</name>
<direction>out</direction>
<relatedStateVariable>
A ARG TYPE TransferTotal
</relatedStateVariable>

</argument>

</argumentList>
</action>

aCUllOIl
<name>(CreateReference</name> '<\

<argumentList>

<argument> .(19
<name>ContainerID</name> ('1/
N

<direction>in</direction> .
<relatedStateVariable> Q
A ARG TYPE ObjectID 9/

</relatedStateVariable>

</argument> rbb‘
<argument> (.19

<name>0ObjectID</name>
<direction>in</direction> Q/C)
<relatedStateVariable> \\

A ARG TYPE ObjectID @)
</relatedStateVariable> \%

</argument> G\
<argument>

<name>NewID</name> :Q

<direction>out</direction>
<relatedStateVariable> \
A ARG TYPE ObjectID S\&

</relatedStateVariable>

</argument> \(\Q)
</argumentList> R\
</action> $

<action> N\
<name>FreeFoeruery<6:$ne>
<argumentList> L\
<argument> N
Qﬁ:@glnerID< /name>

<name>C

<directioh>in</direction>
<relatedStateVariable>
@RG TYPE ObjectID

@1atedstateVariable>
< g £gument>

ument>
<name>CDSView</name>

<direction>in</direction>

C)% <relatedStateVariable>

A ARG TYPE CDSView
\Q/ </relatedStateVariable>

ar.gumEnt
<argument>

<name>QueryRequest</name>
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE QueryRequest
</relatedStateVariable>

</argument>

<argument>
<name>QueryResul t</name>

<direction>out</direction>
<relatedStateVariable>

A ARG TYPE QueryResult
</relatedStateVariable>
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</argument>

<argument>
<name>UpdateID</name>

<direction>out</direction>
<relatedStateVariable>

A ARG TYPE UpdatelID
</relatedStateVariable>

</argument>
</argumentList>

</action>
<action>
<name>GetFreeFormQueryCapabilities</name>

<argumentList>
 <argument
<name>FFQCapabilities</name> /\
<direction>out</direction> Q\
<relatedStateVariable> (1/
A ARG TYPE FFQCapabilities (l/
</relatedStateVariable> I\
</argument> Q
</argumentList> 51/
</action> '\

<action> "bb‘
<name>RequestDeviceMode</name> (19
<argumentList>
<argument> Q/C)
\

<name>CPID</name> \
<direction>in</direction> O
<relatedStateVariable> %

A ARG TYPE CPID s\\
</relatedStateVariable>

</argument> Q
QQ

<argument>
<name>DeviceModeRequest</n

<d1rect10n>1n</d1rect10n
<relatedStateVariable> $\

A ARG TYPE Device equest
</relatedStateVariable>

</argument> )
<argument> )

<name>DeviceModeTD</name>
<direction>o /direction>
<relatedStateVariable>

A ARGNRY¥PE DeviceModeID
</relatkedStateVariable>

</argument>

<ar >
G e>DeviceModeStatus</name>
<

irection>out</direction>
@ZrelatedStateVariable>
DeviceModeStatus
</relatedStateVariable>

</argument>

</argumentList>
\Q/< /action>

aCthn
<name>ExtendDe viceMode</name>

<argumentList>
<argument>

<name>DeviceModeID</name>
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE DeviceModeID
</relatedStateVariable>

</argument>

<argument>
<name>DeviceModeRequest</name>

<direction>in</direction>
<relatedStateVariable>
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A ARG TYPE DeviceModeRequest
</relatedStatevVariable>

</argument>

<argument>
<name>DeviceModeStatus</name>

<direction>out</direction>

<relatedStateVariable>
DeviceModeStatus

</relatedStateVariable>

</argument>
</argumentList>

</action>
<action>
Tame > Ccalice l DevIceMmoaex name
<argumentList> /\
<argument> Q'\

<name>DeviceModeID</name> .(1/
<direction>in</direction> ('1/
<relatedStateVariable> '\

/
A ARG TYPE DeviceModeID Q
</relatedStatevVariable> 9/

</argument> b‘
</argumentList> f'b
</action> (.19
<action>
<name>GetDeviceMode</name> Q/C)
\

<argumentList>

<argument> CD\
<name>DeviceMode</name> \%

<direction>out</direction> G\
<relatedStateVariable> O

DeviceMode QQ
<

</relatedStateVariable>

</argument> \\

</argumentList>
</action> QS}

<action> Q)
<name>GetDevi ceModeStatusg e>

<argumentList>
<argument> )

<name>DeviceModeStatus</name>
<direction>o /direction>
<relatedStateVariable>

DevicaMptieStatus

</relatkedStateVariable>

</argument>
</argume st>
</action>

<action>
<n GetPermissionsInfo</name>
< entList>
<argument>
% <name>PermissionsInfo</name>
C) <direction>out</direction>
\Q/ <relatedStateVariable>
FEermissIionsinro

</relatedStateVariable>

</argument>
</argumentList>

</action>
Declarations for other actions added by UPnP vendor
(if any) go here

</actionList>
<serviceStateTable>
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<stateVariable sendEvents="no">
<name>SearchCapabilities</name>
<dataType>string</dataType>

</stateVariable>

<stateVariable sendEvents="no">
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<name>SortCapabilities</name>
<dataType>string</dataType>

</stateVariable>

<stateVariable sendEvents="no">
<name>SortExtensionCapabilities</name>
<dataType>string</dataType>

</stateVariable>

<stateVariable sendEvents="yes">
<name>SystemUpdateID</name>
<dataType>uid</dataType>

</stateVariable>

<stateVariable sendEvents="yes">
<name>ContainerUpdatelIDs</name>

———<d=taTypeosStringl/dataTyre

</statevVariable> /\
<stateVariable sendEvents="no"> cg\
<name>ServiceResetToken</name> f]/
<dataType>string</dataType> (l/
</statevVariable> :\
<stateVariable sendEvents="yes"> ()
<name>LastChange</name> 51'

<dataType>string</dataType> b‘
</stateVariable> ‘?)
<stateVariable sendEvents="yes"> (igb

<name>TransferIDs</name>

<dataType>string</dataType> Q/C)
</stateVariable> Q>
<stateVariable sendEvents="no"> (:)

<name>FeaturelList</name> CE)

<dataType>string</dataType> g:\
</stateVariable>
<stateVariable sendEvents="no"> <:§k

<name>A ARG TYPE ObjectID</name>
<dataType>string</dataType> A
</statevVariable> 0\
<stateVariable sendEvents="no"> S‘\
<name>A ARG TYPE Result</n
<dataType>string</dataType
</statevVariable>
<stateVariable sendEventleg§">
<name>A ARG TYPE SearchCriteria</name>
<dataType>string</dataType>
</stateVariable> N~

<stateVariable §%§§§;bnts—"gg">
<name>A ARG TXPE BrowseFlag</name>
<dataType>string</dataType>
<allowed eList>
<alléwedValue>BrowseMetadata</allowedValue>

<§ﬁldwedValue>BrowseDirectchildren</allowedValue>
bowedValueList>

ariable sendEvents="no">
name>A ARG TYPE Filter</name>

(:) <dataType>string</dataType>
\Q/< /statevariable>

— 110
<name>A ARG TYPE SortCriteria</name>
<dataType>string</dataType>

</stateVariable>

<stateVariable sendEvents="no">
<name>A ARG TYPE Index</name>
<dataType>uid</dataType>

</stateVariable>

<stateVariable sendEvents="no">
<name>A ARG TYPE Count</name>
<dataType>uid</dataType>

</stateVariable>

<stateVariable sendEvents="no">
<name>A ARG TYPE UpdateID</name>

104 © ISO/IEC 2017 — All rights reserved


https://iecnorm.com/api/?name=dedeebb787d0ce5709a231df58c421ff

— <aillowedValuesSSTUrrED</aiiowedvaiue

© ISO/IEC 2017 — All rights reserved

ISO/IEC 29341-20-12:2017(E)

<dataType>uid< / dataType>
</stateVariable>

<stateVariable sendEvents="no">
<name>A ARG TYPE TransferID</name>
<dataType>uid</dataType>
</stateVariable>
<stateVariable sendEvents="no">
<name>A ARG TYPE TransferStatus</name>
<dataType>string</dataType>
<allowedValuelist>
<allowedValue>COMPLETED</allowedValue>
<allowedValue>ERROR</allowedValue>
<allowedValue>IN PROGRESS</allowedValue>

</allowedValuelList> /\
</statevVariable> Q\
<stateVariable sendEvents="no"> .(l/

<name>A ARG TYPE TransferLength</name> ('1/

<dataType>string</dataType> :\
</stateVariable> Q
<stateVariable sendEvents="no"> 9/

<name>A ARG TYPE TransferTotal</name> b‘
<dataType>string</dataType> f'b
</stateVariable> p&
<stateVariable sendEvents="no">
<name>A ARG TYPE TagValueList</name> Q/C)
<dataType>string</dataType> \\
</stateVariable> O
<stateVariable sendEvents="no"> %
<name>A ARG TYPE URI</name> &:\
<dataType>uri</dataType>
</stateVariable>

& O
<stateVariable sendEvents="no"> QQ
N\

<name>A ARG TYPE CDSView</name>

<dataType>uid</dataType> 0\
</stateVariable> 5\

<stateVariable sendEvents="no" Q)
<name>A ARG TYPE QueryReque@/name>
<dataType>string</dataTy

</stateVariable> A‘\

> IE" >

<stateVariable sendEven
<name>A ARG TYPE QuéryResult</name>

<dataType>string taType>
</stateVariable> _\\
<stateVariable s vents="no">

<name>A ARG TYPE FFQCapabilities</name>

<dataTypeS$string</dataType>
</ stateVaé‘ §Ie>
<stateVariable sendEvents="yes">

<n DeviceMode</name>
Type>string</dataType>
eVariable>

teVariable sendEvents="no">
" <name>A ARG TYPE CPID</name>

\Q/ <dataType>string</dataType>

</

<stateVariable sendEvents="no">
<name>A ARG TYPE DeviceModeRequest</name>
<dataType>string</dataType>
</stateVariable>
<stateVariable sendEvents="no">
<name>A ARG TYPE DeviceModeID</name>
<dataType>string</dataType>
</stateVariable>
<stateVariable sendEvents="no">
<name>DeviceModeStatus</name>
<dataType>string</dataType>
</stateVariable>
<stateVariable sendEvents="no">
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<name>PermissionsInfo</name>
<dataType>string</dataType>
</stateVariable>
Declarations for other state variables added by
UPnP vendor (if any) go here
</serviceStateTable>

</scpd>
7 Test

No semantic tests have been specified for this service.
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Annex A
(normative)

Schemas

E)

Annex A describes the XML schemas for the DIDL-Lite element set. The UPnP, Dublin Core

an

A.

d XML namespaces are imported into the DIDL-Lite schema.

1 DIDL-Lite

DIDL-Lite is derived from a subset of DIDL, the Digital Item Declaration Language, recently

de

Th
sa

It

employ schema-based validation in the implementation of A/V functionality.” The sche

se
Fr
fa

Th
co
7)]

Th

Rgcommendation [35].

A.

Th
el

vetoped Within ISOTMPEG2T 43T

bed into a local file for use in a validating parser or instance document editing tool.
s anticipated that few if any, UPnP A/V control points or ContentDirectory-services
'ves as a reference for the format of DIDL-Lite XML Documents and DIDL-Lite X

bgments. Any discrepancies between this specification and the schema“shall be resolved
or of the specification.

mpliance of UPnP A/V control points and UPnP A/V ContentDirectory services (see clau

e DIDL-Lite schema has been constructed using the May 2, 2001 W3C XML Sche

2 UPnNnP Elements

le referenced schema [29] defines the uprp properties that are implemented as X

le referenced DIDL-Lite schema [15] can be downloaded from the UPnP Forum webSite gnd

vill
ma
VL

in

le schema however, can have a use in testing and certifying’the UPnP A/V standard

se

ML

ments and attributes and used in DIDL<Lite. The schema can be downloaded from the
URNnP Forum website and saved into a local file for use in a validating parser or instan

ce

prs

to

dorument-editing tool.

A.B Dublin Core Subset Elements

Thie referenced schema [12].defines the dc namespace tags that are employed as descript
under DIDL-Lite. They represent a subset of Dublin Core elements.

A4 Event Schema

Thie XML schema-.[8] describes the format of the LastChange state variable which is used
indicate that.one or more ContentDirectory objects has changed. For more details, gee
supclause 5.3.8.

A.p (FeaturelList State Variable Schema

Th

used to indicate supported CDS features defined in Annex F.
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Annex B
(normative)

AV Working Committee Properties

The tables and subclauses below list all properties of ContentDirectory service objects as
defined by the AV Working Committee.

ContentDirectory service object descriptions are serialized into DIDL-Lite XML Documents in
response to Browse() and Search() requests. DIDL-Lite XML Documents are formatted
according to the DIDL-Lite schema in [15]. The DIDL-Lite schema includes elements from the

ed
ch
property is derived. Properties that are directly based on XML datatypes are listed with {he
xs: prefix.

Ndte that the NS column in the tables contains the namespace prefix of 'the namespace|to
wHich the property name belongs. The M-Val column indicates whetherithe property is multi-
valued (M-Val = YES) or single-valued (M-Val = NO). See subclauses-5.2.20.1, and 5.2.20.2.
Thie R/W column indicates whether the property may be modified by a control point using
CgntentDirectory actions such as UpdateObject(). A property is-marked “R” to indicate that
the property is “read-only”, “R/W” to indicate that the property-is “read-write”, or “V” to indicate
that the read/write characteristics of the property are determined by the ContentDirectory
sefvice implementation.

In the property description subclauses following Table' B.1, each property is either marked |as
read-only, read-write, or not marked indicating thatthe read/write character is defined by the
CgntentDirectory service implementation.

Thie following table presents an overview of alMContentDirectory service defined properties.

Table B.1 — ContentDirectory Service Properties Overview

# Property Name NS Data Type M-Val | RIW | Reference

1. @id DIDL-Lite | xsd:string NO R B.1.1

2. @parent!D DIDL-Lite | xsd:string NO R B.1.2

3. @reflD DIDL-Lite | xsd:string NO R B.1.3

4. @restricted DIDL-Lite | xsd:boolean NO R B.1.4

5. @searchable DIDL-Lite | xsd:boolean NO R B.1.5

6. @childGount DIDL-Lite | xsd:unsignedint NO R B.1.6

7. @chitdContainerCount DIDL-Lite | xsd:unsignedint NO R B.1.7

8. gctitle dc xsd:string NO v B.1.7

9. dc:creator dc xsd:string NO \% B.1.9

10. | res DIDL-Lite | xsd:anyURI YES \% B.1.10

11. | res@id DIDL-Lite | xsd:string NO v B.1.11

12. | upnp:class upnp xsd:string NO v B.1.12

13. | upnp:class@name upnp xsd:string NO v B.1.12.1

14. | upnp:searchClass upnp xsd:string YES R B.1.13

15. | upnp:searchClass@name upnp xsd:string NO R B.1.13.1

16. ugnp:searchCIass@includeDeriv upnp xsd:boolean NO R B.1.13.2
e

17. | upnp:createClass upnp xsd:string YES R B.1.14
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# Property Name NS Data Type M-Val | RIW | Reference
18. | upnp:createClass@name upnp xsd:string NO R B.1.14.1
19. ugnp:createC/ass@includeDeriv upnp xsd:boolean NO R B.1.14.2
e

20. | upnp:writeStatus upnp xsd:string NO R B.1.15
21. | res@protocolinfo DIDL-Lite | xsd:string NO v B.2.1.1
22. | res@importUri DIDL-Lite | xsd:anyURI NO R B.2.1.2
23. | res@size DIDL-Lite | xsd:unsignedLong | NO \% B.2.1.3
24. | res@duration DIDL-Lite | xsd:string NO v B.2.1.4
25. | res@protection DIDL-Lite | xsd:string NO v B.2.1.5
26. | res@bitrate DIDL-Lite | xsd:unsignedint NO v B.2.1.6
27. | res@bitsPerSample DIDL-Lite | xsd:unsignedint NO v B.2.1(7
28. | res@sampleFrequency DIDL-Lite | xsd:unsignedint NO \% B:21.8
29. | res@nrAudioChannels DIDL-Lite | xsd:unsignedint NO v B72.1.9
30. | res@resolution DIDL-Lite | xsd:string NO M B.2.1.10
31. | res@colorDepth DIDL-Lite | xsd:unsignedint NO v B.2.1.11
32. | res@tspec DIDL-Lite | xsd:string NQ v B.2.1.12
33. | res@allowedUse DIDL-Lite | CSV (xsd:string) NO 4 B.2.1.13
34. | res@validityStart DIDL-Lite | xsd:string NO v B.2.1.14
35. | res@validityEnd DIDL-Lite | xsd:string NO % B.2.1.15
36. | res@remainingTime DIDL-Lite | xsd:string NO v B.2.1.16
37. | res@usagelnfo DIDL-Lite | xsdistring NO v B.2.1.17
38. | res@rightsinfoURI DIDL-Lite ¢.xsd:anyURI NO v B.2.1.18
39. | res@contentinfoURI DIDL-Lite”s| xsd:anyURI NO v B.2.1.19
40. | res@recordQuality DIDL-Lite | CSV (xsd:string) NO 4 B.2.1.20
41. | res@daylightSaving DIDL-Lite | xsd:string NO v B.2.1.21
42. | res@framerate DIDL-Lite | xsd:string NO v B.2.1.22
43. | upnp:resExt upnp <XML> YES v B.3.1
44. | upnp:resExt@id upnp xsd:string NO v B.3.1.1
45. | upnp:artist upnp xsd:string YES v B.4.1
46. | upnp:artist@réle upnp xsd:string NO v B.4.1.1
47. | upnp:actar upnp xsd:string YES v B.4.2
48. | upnp:actor@role upnp xsd:string NO v B.4.2.1
49. | upap:author upnp xsd:string YES v B.4.3
50., |\ upnp:author@role upnp xsd:string NO \% B.4.3.1
5N upnp:producer upnp xsd:string YES %4 B.4.4
52. | upnp:director upnp xsd:string YES v B.4.5
53. | dc:publisher dc xsd:string YES v B.4.6
54. | dc:contributor dc xsd:string YES v B.4.7
55. | upnp:genre upnp xsd:string YES v B.5.1
56. | upnp:genre@id upnp xsd:string NO v B.5.1.1
57. | upnp:genre@extended upnp CSV (xsd:string) NO % B.5.1.2
58. | upnp:album upnp xsd:string YES v B.5.2
59. | upnp:playlist upnp xsd:string YES v B.5.3
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# Property Name NS Data Type M-Val | RIW | Reference
60. | upnp:albumArtURI upnp xsd:anyURI YES v B.6.1
61. | upnp:artistDiscographyURI upnp xsd:anyURI NO v B.6.2
62. | upnp:lyricsURI upnp xsd:anyURI NO v B.6.3
63. | dc:relation dc xsd:string YES v B.6.4
64. | upnp:storageTotal upnp xsd:long NO R B.7.1
65. | upnp:storageUsed upnp xsd:long NO R B.7.2
66. | upnp:storageFree upnp xsd:long NO R B.7.3
6 torprstoragettaxtartiton PP sttong NG Ay B4
68. | upnp:storageMedium upnp xsd:string NO R B.7.5
69. | dc:description dc xsd:string NO v B.8.1
70. | upnp:longDescription upnp xsd:string NO v B.8.2
71. | upnp:icon upnp xsd:anyURI NO \% B:8:3
72. | upnp:region upnp xsd:string NO v B.8.4
73. | dc:rights dc xsd:string YES \TA B.8.5
74. | dc:date dc xsd:string NO. v B.8.6
75. | dc.date@upnp:daylightSaving upnp xsd:string WO, 4 B.8.6.1
76. | dc:lanquage dc xsd:string YES v B.8.7
77. | upnp:playbackCount upnp xsd:int NO R B.8.8
78. | upnp:lastPlaybackTime upnp xsd:string NO v B.8.9
79. | upnp:lastPlaybackTime upnp xsd:string NO v B.8.9.1
@daylightSaving
80. | upnp:lastPlaybackPosition upnp xsd:string NO v B.8.10
81. | upnp:recordedStartDateTime upnp xsd:string NO v B.8.11
82. | upnp:recordedStartDateTime upnp xsd:string NO v B.8.11.1
@daylightSaving
83. | upnp:recordedEndDateTime upnp xsd:string NO v B.8.12
84. | upnp:recordedEndDateTime upnp xsd:string NO v B.8.12.1
@daylightSaving
85. | upnp:recordedDuratioh upnp xsd:string NO v B.8.13
86. | upnp:recordedDayQfWeek upnp xsd:string NO 4 B.8.14
87. | upnp:srsRecokdSchedulelD upnp xsd:string NO R B.8.15
88. | upnp:srsRecordTasklID upnp xsd:string NO R B.8.16
89. | upnpteeordable upnp xsd:boolean NO v B.8.17
90. | upnpzprogramTitle upnp xsd:string NO v B.9.1
91, Nupnp:seriesTitle upnp xsd:string NO v B.9.2
Q2N ypnp:-programlD upnp xsd:string NO \ BQ3
93. | upnp:programlD@type upnp xsd:string NO % B.9.3.1
94. | upnp:seriesiD upnp xsd:string YES v B.9.4
95. | upnp:seriesID@type upnp xsd:string NO v B.9.4.1
96. | upnp:channellD upnp xsd:string YES v B.9.5
97. | upnp:channellD@type upnp xsd:string NO v B.9.5.1
98. | upnp:channellD@distriNetworkN | upnp xsd:string NO v B.9.5.2
ame
99. gpnp:channelID@distriNetworkI upnp xsd:string NO v B.9.5.3
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100.| upnp:episodeType upnp xsd:string NO v B.9.6
101.] upnp:episodeCount upnp xsd:unsignedint NO v B.9.7
102.| upnp:episodeNumber upnp xsd:unsignedInt NO v B.9.8
103.] upnp:episodeSeason upnp xsd:unsignedint NO v B.9.9
104.| upnp:programCode upnp xsd:string NO v B.9.10
105.] upnp:programCode@type upnp xsd:string NO v B.9.10.1
106.| upnp:rating upnp xsd:string NO v B.9.11
O Ttonoratimattyoe HPRP xsehstring NG V- B9+
108.| upnp:rating@advice upnp xsd:string NO v B.9.11.2
109.| upnp:rating@equivalentAge upnp xsd:string NO v B.9.11.3
110.] upnp:recommendation/D upnp xsd:string YES v B.9.12
111.| upnp:recommendationID@type upnp xsd:string NO % Bx9112.1
112.] upnp:channelGroupName upnp xsd:string NO v B.10.1
113.| upnp:channelGroupName@id upnp xsd:string NO \TA B.10.1.1
114.| upnp:callSign upnp xsd:string NO. v B.10.2
115.| upnp:networkAffiliation upnp xsd:string WO, v B.10.3
116.| upnp:serviceProvider upnp xsd:string NO v B.10.4
117.| upnp:price upnp xsd:float YES R B.10.5
118.| upnp:price@currency upnp xsd:string NO R B.10.5.1
119.| upnp:payPerView upnp xsd:boojean NO R B.10.6
120.| upnp:epgProviderName upnp xsd:string NO % B.10.7
121.] upnp:dateTimeRange upnp xsd:string NO R B.10.8
122.| upnp:dateTimeRange@daylight upnp xsd:string NO R B.10.8.1
Saving
123.| upnp:programPreserved upnp xsd:string NO v B.11.1
124.| upnp:programPreserved upnp xsd:string NO v B.11.1.11
@startTime
125.| upnp:programPreserved. upnp xsd:string NO v B.11.1.2
@startTimeDaylightSdving
126.| upnp:programPreserved upnp xsd:string NO v B.11.1.3
@endTime
127.| upnp:programPreserved upnp xsd:string NO v B.11.1.4
@endTinfeDaylightSaving
128.| upnppreservedTimeRange upnp xsd:string NO v B.11.2
129.| upnprpreservedTimeRange upnp xsd:string NO v B.11.2.1
@startTime
180. upnp:prgservedfimeRar?qe upnp xsd:string NO v B.11.2.2
sidarirmrieoayigritodvirng
131.| upnp:preservedTimeRange upnp xsd:string NO \4 B.11.2.3
@endTime
132.| upnp:preservedTimeRange upnp xsd:string NO v B.11.2.4
@endTimeDaylightSaving
133.| upnp:programList upnp <XML> NO v B.11.3
134.| upnp:programlList::program upnp xsd:string YES v B.11.3.1
135.| upnp:programlList::program upnp xsd:boolean NO v B.11.3.1.1
@preserved
136.| upnp:radioCallSign upnp xsd:string NO v B.12.1
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137.| upnp:radioStationID upnp xsd:string NO v B.12.2

138.| upnp:radioBand upnp xsd:string NO v B.12.3

139.| upnp:channelNr upnp xsd:int NO v B.13.1

140.] upnp:channelName upnp xsd:string NO v B.13.2

141.| upnp:scheduledStartTime upnp xsd:string NO 4 B.13.3

142.| upnp:scheduledStartTime upnp xsd:string NO v B.13.3.1
@usage

143.| upnp:scheduledStartTime upnp xsd:string NO v B.13.3.2
@daylightsaving

144.| upnp:scheduledEndTime upnp xsd:string NO 4 B.13.4

145.] upnp:scheduledEndTime upnp xsd:string NO v B.13.4.1
@daylightSaving

146.| upnp:scheduledDuration upnp xsd:string NO v B.13.5

147.] upnp:signalStrength upnp xsd:int NO R B.14.1

148.| upnp:signallLocked upnp xsd:boolean NO R B.14.2

149.| upnp:tuned upnp xsd:boolean NO R B.14.3

150.| upnp:resExt::isSyncAnchor upnp xsd:string NO v B.15.1

151.] upnp:resExt::componentinfo upnp xsd:string YES v B.15.2

152.| upnp:resExt::componentinfo upnp xsd:string YES v B.15.2.1
::componentGroup

153.] upnp:resExt::componentinfo upnp <XML> NO v B.15.2.1.1
;:componentGroup@grouplD

154.| upnp:resExt::componentinfo upnp xsd:anyURI NO \% B.15.2.1.2
::componentGroup@required

155.] upnp:resExt::componentinfo upnp xsd:string YES v B.15.2.1.3
::componentGroup::component

156.| upnp:resExt::componentinfo upnp xsd:anyURI NO v B.15.2.1.3.1
::componentGroup
::component@componentID

157.| upnp:resExt::componentinfo upnp xsd:boolean NO % B.15.2.1.3.2
::componentGroup
::component@supportive

158.| upnp:resExt::componentinfo upnp xsd:string NO v B.15.2.1.3.3
::componentGroup
::component@sSupport!D

159.| upnp:resExts.componentinfo upnp xsd:string NO v B.15.2.1.3.4
::componrehtGroup::component
:companentClass

160.| upap#esExt::componentinfo upnp xsd:string NO v B.15.2.1.3.5
r’eomponentGroup::component
~contentType

46 prprestxt-conponrentiiie HpRP *Sestrhg MO Y B45-243-54
::componentGroup
::component::contentType
@MIMEType

162.| upnp:resExt::componentinfo upnp xsd:string NO %4 B.15.2.1.3.5.2
::componentGroup
::component::contentType
@extendedType

163.| upnp:resExt::componentinfo upnp xsd:string NO v B.15.2.1.3.5.3
::componentGroup
::component::contentType
@protection

164.| upnp:resExt::componentinfo::co upnp xsd:unsignedint NO v B.15.2.1.3.5.4
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mponentGroup::component::
contentType@bitrate

165.

upnp:resExt::componentinfo::co
mponentGroup::component::
contentType@bitsPerSample

upnp

xsd:unsignedint

<

B.15.2.1.3.5.5

166.

upnp:resExt::componentinfo::co
mponentGroup::component::
contentType@sampleFrequency

upnp

xsd:unsignedint

<

B.15.2.1.3.5.6

167.

upnp:resExt::componentinfo::co
mponentGroup::component::
cont, [ Is

upnp

xsd:unsignedint

<

B.15.2.1.3.5.7

168.

upnp:resExt::componentinfo::co
mponentGroup::component::
contentType@resolution

upnp

xsd:string

<

B.15.2.1.3.5;8

169.

upnp:resExt::componentinfo::co
mponentGroup::component::
contentType@colorDepth

upnp

xsd:unsignedint

<

B.152.4.3.5.9

170.

upnp:resExt::componentinfo::co
mponentGroup::component::
contentType@framerate

upnp

xsd:string

<

B.15.2.1.3.5.10

171.

upnp:resExt::componentinfo
::componentGroup
..component::language

upnp

xsd:string

I<

B.15.2.1.3.5.3

172.

upnp:resExt::componentinfo
::componentGroup
;.component::compRes

upnp

<XML>

I<

B.15.2.1.3.7

173.

upnp:resExt::componentinfo
::componentGroup::component

::compRes::res

upnp

xsd:apy4RI

<

B.15.2.1.3.7.1

174.

upnp:resExt::componentinfo
::componentGroup::component
:compRes::res@protocollnfo

upnp

x8d:string

<

B.15.2.1.3.7.1.1

175.

upnp:resExt::componentinfo
::componentGroup::component
:compRes::res@importUri

upnp

xsd:anyURI

<

B.15.2.1.3.7.1.2

176.

upnp:resExt::componentinfo
.:componentGroup::comporent
::compRes::isSyncAncher

upnp

xsd:boolean

<

B.15.2.1.3.7.2

177.

upnp:resExt::componentinfo
;:componentGroup.
::component::compRes::refUDN

upnp

xsd:string

<

B.15.2.1.3.7.3

178.

upnp:resExt.;componentinfo
.:componentGroup::component
.:compRes::refObjectID

upnp

xsd:string

<

B.15.2.1.3.7.4

179.

upipresExt::componentinfo
.~componentGroup::component
JcompRes::refResID

upnp

xsd:string

I<

B.15.2.1.3.7.5

180

upnp-seqgment/n

upnp

xsd-string

YES

IPo

B 16 1

181.

upnp:resExt::segmentinfo

upnp

xsd:string

NO

R/W

B.16.2

182.

upnp:resExt::segmentinfo

@baseObjectID

upnp

xsd:string

NO

R/W

B.16.2.1

183.

upnp:resExt::segmentinfo@base

ResID

upnp

xsd:string

R/W

B.16.2.2

184.

upnp:resExt::segmentinfo
::timeRange

upnp

xsd:string

R/W

B.16.2.3

185.

upnp:resExt::segmentinfo
timeRange@start

upnp

xsd:string

R/W

B.16.2.3.1

186.

upnp:resExt::segmentinfo

upnp

xsd:string

R/W

B.16.2.3.2
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::timeRange@end
187.| upnp:resExt::segmentinfo::byte upnp xsd:string NO R/W | B.16.2.4
Range
188.| upnp:resExt::segmentinfo upnp xsd:unsignedLong | NO R/W | B.16.2.4.1
::byteRange@start
189.| upnp:resExt::segmentinfo upnp xsd:unsignedLong | NO R/W | B.16.2.4.2
::byteRange@end
190.| upnp:resExt::segmentinfo upnp xsd:string NO R/W | B.16.2.5
;:frameRange
T UPND-TeSEXT Seqmentinto upnp Xsarunsignedrong | NO R/W [ B 16.25.1
::frameRange@start
192.| upnp:resExt::segmentinfo upnp xsd:unsignedLong | NO R/W | B.16.2.5.2
:frameRange@end
193.| @neverPlayable DIDL-Lite | xsd:boolean NO v B.17.1
194.| upnp:bookmarklD upnp xsd:string YES R/W |'B7.2
195.] upnp:bookmarkedObjectID upnp xsd:string NO RM. | B.17.3
196.| upnp:deviceUDN upnp xsd:string NO R/W | B.17.4
197.] upnp:deviceUDN@serviceType upnp xsd:string NQ@ R/W | B.17.4.1
198.| upnp:deviceUDN@serviceld upnp xsd:string NO R/W | B.17.4.2
199.| upnp:stateVariableCollection upnp xsd:string YES R/W | B.17.5
200.| upnp:stateVariableCollection@ upnp xsd:string NO R/W | B.17.51
serviceName
201.| upnp:stateVariableCollection@ upnp xsd:stfing NO R/W | B.17.5.2
resinstanceType
202.| upnp:DVDRegionCode upnp xsd:int NO v B.18.1
203.| upnp:originalTrackNumber upnp xsd:int NO v B.18.2
204.| upnp:toc upnp xsd:string NO v B.18.3
205.| upnp:userAnnotation upnp xsd:string YES R/W | B.18.4
206.[ desc DIDL-Lite | xsd:string YES v B.18.5
207.| desc@nameSpace DIDL-Lite | xsd:string NO \% B.18.5.1
208.| upnp:containerUpdate/D upnp xsd:unsignedint NO R B.19.1
209.| upnp:objectUpdatelD upnp xsd:unsignedint NO R B.19.2
210.| upnp:totalDeletedChildCount upnp xsd:unsignedInt NO R B.19.3
211.] res@updateCount DIDL-Lite | xsd:unsignedint NO R B.19.4
212.| upnp:inctgsionControl upnp xsd:string NO R/W | B.20.1
213.| upnp:inclusionControl::role upnp xsd:string YES R/W | B.20.1.1
214 upnp:objectOwner upnp xsd:string NO R/W | B.21.1
299y upnp:objectOwner@lock upnp xsd:boolean NO R/W | B.21.1.1
216.| upnp:objectOwner::role upnp xsd:string YES R/W [ B.21.1.2
217.| upnp:objectLink upnp <XML> YES R/W | B.22.1.
218.| upnp:objectLink@qroup!D upnp xsd:string NO R/W | B.22.1.1.
219.| upnp:objectLink@headObjID upnp xsd:string NO R/W | B.22.1.2
220.| upnp:objectLink@nextObjlD upnp xsd:string NO R/W | B.22.1.3
221.| upnp:objectLinl@prevObjlD upnp xsd:string NO R/W | B.22.1.4
222.| upnp:objectLink::title upnp xsd:string NO R/W | B.22.1.5
223.| upnp:objectLink::startObject upnp xsd:string NO R/W | B.22.1.6
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224.| upnp:objectLink::mode upnp xsd:string NO R/W | B.22.1.7

225.| upnp:objectLink::relatedinfo upnp xsd:string YES R/W | B.22.1.8

226.| upnp:objectLink::relatedIinfo@rol | upnp xsd:string NO R/W | B.22.1.8.1
e

227.| upnp:objectLink::relatedIinfo@rol | upnp xsd:string NO R/W | B.22.1.8.2
eText

228.| upnp:objectLink::startinfo upnp <XML> YES R/W | B.22.1.9

229.| upnp:objectLink::startinfo upnp xsd:string NO R/W | B.22.1.91
@targetGrouplD

230.| upnp:objectLink::startinfo upnp xsd:string NO R/W | B.22.1.9.2

targetObjID

231.| upnp:objectLink::endAction upnp <XML> NO R/W | B.22.1510

232.| upnp:objectLink::endAction@act | upnp xsd:string NO R/W | B.22.1%.10.1
ion

233.| upnp:objectLink::endAction upnp xsd:string NO R/WN['B.22.1.10.3
@targetGrouplD

234.| upnp:objectLink::endAction upnp xsd:string NO R/W | B.22.1.10.2

targetObjlD

235.| upnp:objectLinkRef upnp <XML> YES R/W | B.22.2

236.| upnp:objectLinkRef@grouplD upnp xsd:string NO R/W | B.22.2.1

237.| upnp:objectLinkRef@targetGrou | upnp xsd:string NO R/W | B.22.2.2
pID

238.| upnp:objectLinkRef@targetObjl upnp xsd:string NO R/W | B.22.2.3
D

239.| upnp:objectLinkRef@return upnp xsd:string NO R/W | B.22.2.4

240.| upnp:objectLinkRef::title upnp xsd:string NO R/W | B.22.2.5

241.| upnp:objectLinkRef::startObject upnp xsd:string NO R/W | B.22.2.6

242.| upnp:objectlLinkRef::relatedinfo upnp xsd:string YES R/W | B.22.2.7

243.| upnp:objectLinkRef::relatedInfo upnp xsd:string NO R/W | B.22.2.7.1
@role

244.| upnp:objectLinkRef::relatedlfifo upnp xsd:string NO R/W | B.22.2.7.2
@roleText

245.| upnp:foreignMetadata upnp <XML> YES v B.23.1

246.| upnp:foreignMetadata@type upnp xsd:string NO Vv B.23.1.1

247.| upnp:foreighMetadata::fmld upnp xsd:string YES \% B.23.1.2

248.| upnp:fofeighMetadata::fmClass | YPMP xsd:string YES Vv B.23.1.3

249.| uprpforeignMetadata::fmProvid | YPNP xsd:string NO \% B.23.1.4
er

250,\upnp:foreignMetadata::fmBody upnp <XML> NO Vv B.23.1.5

2541 tHerpforeignitetadata-fmBody upnp xsd:beotean ey b B-23-4-5-4
@xmlFlag

252.| upnp:foreignMetadata::fmBody upnp xsd:string NO \% B.23.1.5.2
@mimeType

253.| upnp:foreignMetadata::fmBody upnp <XML> NO Vv B.23.1.5.3
ZfmEmbeddedXML

254.| upnp:foreignMetadata::.fmBody upnp xsd:string NO v B.23.1.5.4
:fmEmbeddedString

255.| upnp:foreignMetadata::.fmBody upnp xsd:anyURI NO \% B.23.1.5.5
ZfmURI

256.| upnp:resExt::clockSync upnp <XML> NO v B.24.1
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257.| upnp:resExt::clockSync upnp xsd:string NO B.24.1.1

@deviceClockiInfolD

I<

258.| upnp:resExt::clockSync upnp xsd:string NO B.24.1.2

@supportedTimestampsID

<

B.25.1
B.23.1

259.| upnp:resExt::DRMInfo upnp <XML> YES

<

260.| upnp:resExt::DRMInfo upnp <XML> NO
::foreignMetadata

261.| upnp:resExt::DRMInfo upnp xsd:string NO
::foreignMetadata@type

I<

B.23.1.1

<

262.| upnp:reskExt::DRMInfo upnp xsd:string YES B.23.1.2

.:.foreignMetadata::fmld

I<|

263.| upnp:resExt::DRMInfo upnp xsd:string YES B.23.1.3

.:.foreignMetadata::fmClass

<

264.| upnp:resExt::DRMInfo upnp xsd:string NO B.23.1.4

.:.foreignMetadata::fmProvider

<

265.| upnp:resExt::DRMInfo upnp <XML> NO B.23.1.5

;:foreignMetadata::fmBody

<

266.| upnp:resExt::DRMInfo upnp xsd:boolean NO B.23.1.5.1
::foreignMetadata::fmBody

@xmlFlag

267.| upnp:resExt::DRMInfo upnp xsd:string NO
::foreignMetadata::fmBody
@mimeType

268.| upnp:resExt::DRMiInfo upnp <XML> NO
.:foreignMetadata::fmBody
ZfmEmbedded XML

<

B.23.1.5.2

<

B.23.1.5.4

<

269.| upnp:resExt::DRMInfo upnp xsd:string NO B.23.1.5.3
.:foreignMetadata:.:fmBody

fmEmbeddedString

270.| upnp:resExt::DRMInfo upnp xsd:anyURI NO
.:foreignMetadata:.:fmBody
ZfmURI

<

B.23.1.5.5

<

271.| upnp:resExt::uniqueContentlden upnp xsd:string YES B.3.2

[T

[By]

272.| upnp:resExt::uniqueContentfden | upnp xsd:string NO B.3.2.1

tification@type
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B.1 Base Properties

Table B.2 — Base Properties Overview

Property Name NS Data Type M-Val Reference
@id DIDL-Lite xsd:string NO B.1.1
@parentlD DIDL-Lite xsd:string NO B.1.2
@reflD DIDL-Lite xsd:string NO B.1.3
@restricted DIDL-Lite xsd:boolean NO B.1.4
@searchable DIDL-Lite xsd:boolean NO B.1.5
@childCount DIDL-Lite xsd:unsignedint NO B.1.6
@childContainerCount DIDL-Lite xsd:unsignedint NO B.1.7
dc:title dc xsd:string NO B.1.7
dc:creator dc xsd:string NO By1.9
res DIDL-Lite xsd:anyURI YES B.1.10
res@id DIDL-Lite xsd:string NO B.1.11
upnp:class upnp xsd:string NO B.1.12
upnp:class@name upnp xsd:string NO B.1.12.1
upnp:searchClass upnp xsd:string YES B.1.13
upnp:searchClass@name upnp xsd:string NO B.1.13.1
upnp:searchClass@includeDerived upnp xsd:boalean NO B.1.13.2
upnp:createClass upnp xsdistring YES B.1.14
upnp:createClass@name upnp xsd:string NO B.1.14.1
upnp:createClass@includeDerived upnp xsd:boolean NO B.1.14.2
upnp:writeStatus upnp xsd:string NO B.1.15
B.1.1 @id
Ngmespace: DIDL-Lite Property Data Type: xsd:string Multi-Valued: NO
Description: The read-only @id”property is a required property that shall provide a unique
idgntity for the object with respect to all of the objects within the ContentDirectory service.
For all objects that', support tracking of changes (i.e those that expose fthe
uphp:objectUpdatelDs\*or  upnp:containerUpdatelD  properties), as long as he
SdrviceResetToken._remains constant, the ContentDirectory service shall ensure the
pefsistence of (these object’'s @id property values. If the ContentDirectory service cannot
engure the persistence of these object’'s @id property values, then it shall invoke the Servjce
Rgset Progedure. See subclauses 5.3.7 and 5.3.7.1 for details.
Fof allcobjects, regardless of whether they support tracking of changes or not, as long as the
Se :
ID

deleted object, the service is making the claim that these two objects are the same. If the
ContentDirectory service cannot ensure the uniqueness of an object’'s @id property value,
then it shall invoke the Service Reset procedure. See subclauses 5.3.7 and 5.3.7.1 for details.

For all objects that do not support tracking of changes, as long as the ServiceResetToken
remains constant, the ContentDirectory service is recommended to ensure the persistence of
these object’'s @id property values. If the ContentDirectory service cannot ensure the
persistence of these object’'s @id property values, then it should invoke the Service Reset
Procedure. See subclauses 5.3.7 and 5.3.7.1 for details.
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B.1.2 @parentiD
Namespace: DIDL-Lite Property Data Type: xsd:string Multi-Valued: NO

Description: The read-only @parentID property is a required property of an item or container
object. The @parentID property shall be set and always remain equal to the @id property of
the object’'s parent, which shall be a container. The @parentlD property of the
ContentDirectory service root container shall be set to the reserved value of -1. The
@parentlID property of any other ContentDirectory service object shall not take this value.

Default Value: N/A — The property is required.

B_r 3 @grpfll)
Ngmespace: DIDL-Lite Property Data Type: xsd:string Multi-Valued:\ VO

Description: The read-only @refID property is only applicable to item objects. The preserice
of this property indicates that the item is actually referencing another existing item \[(reference
item). The @reflD property shall be set and always remain equal to the @idcproperty of the
item that is referenced.

Ddfault Value: None.

B.1.4 @restricted
Namespace: DIDL-Lite Property Data Type: xsd:boolean Multi-Valued: VO

D¢scription: The read-only required @restricted property-indicates whether the object| is
mqdifiable. If set to “71”, the ability to modify or delete “a given object is confined to t{he
CqgntentDirectory service implementation. Therefore,, a_control point cannot add, modify|or
delete metadata from a restricted object. Additionally, control points are not able to add,
mqdify or delete any children of a restricted container. However, the @restricted propefrty
does not propagate to descendant objects. Note.however, that metadata of a restricted object
cap still change due to internal ContentDirectory service implementation manipulations.

If et to “0”, a control point can modify the*object’s metadata and add, delete, or modify the
object’s children.

Default Value: N/A — The propertyis required.

B.1.5 @searchable
Namespace: DIDL-Lite Property Data Type: xsd:boolean Multi-Valued: NO

Description: The read-only @searchable property is only applicable to container objedts.
When “1” (true), the“ability to perform a Search() action under a container is enabl¢d,
otherwise a Search() action under that container will return no results, even when child

B.1.6 @childCount
n ace—pPID ite 2 ata o : igned Hti-Valued—

Description: The read-only @childCount property is only applicable to container objects. It
reflects the number of direct children contained in the container object.

Default Value: None.

B.1.7 @childContainerCount
Namespace: DIDL-Lite Property Data Type: xsd:unsignedint Multi-Valued: NO

Description: The allowed read-only @childContainerCount property is only applicable to
container objects. It reflects the number of direct-children container objects contained in the
container object. This property can be used to derive the number of direct-children item
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objects contained in the container object by subtracting the value of this property from the
value of the @childCount property, if supported, of the container object.
Default Value: None.

B.1.8 dc:title
Namespace: dc Property Data Type: xsd:string Multi-Valued: NO

Description: The dc:title property is a required property and indicates a friendly name for the
object. See http://dublincore.org/documents/dces.

Default Value: N/A — The property is required.

Oor

Ngmespace: dc Property Data Type: xsd:string Multi-Valued: NO

Description: The dc:creator property indicates an entity that owns the content orcis.primarily
responsible for creating the content. Examples include a person, an organization or a servige.
Typically, the name of the creator is used to indicate,") the entity.
See http://dublincore.org/documents/dces.

Ddfault Value: None.

B.1.10 res

Ngmespace: DIDL-Lite Property Data Type: xsd:anyURI Multi-Valued: YES
Description: The res property indicates a resource, typically)a media file, associated with {he
object. If the value of the res property is not present, then the content has not yet been fylly

imported by the ContentDirectory service and is naot,yet accessible for playback purposegs.
leues shall be properly escaped URIs as describedin [40].

Ddfault Value: None.

B.1.11  res@id
Namespace: DIDL-Lite Property Data Type: xsd:string Multi-Valued: VO

D¢scription: This property uniquely“identifies this instance of the object's res property. |Its
fomat and value are vendor-defined, but at all times (within a given object), all instances| of
the res@id property shall contain a unique value. If the upnp:resExt property is present then
the res@id property is required.

Ddfault Value: N/A.

B.l.12 upnp:class
Ngamespace: upnp Property Data Type: xsd:string Multi-Valued: NO

D¢scription;*The upnp:class property is a required property and it indicates the class of the
object.

Default Value: N/A — The property is required

Allowed Values:
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Table B.3 — Allowed values for upnp:class

Value R/A Description

“object.item” A C.21
“object.item.imageltem” A C.2.1.1
“object.item.imageltem.photo” A c.2.1.1.1
“object.item.audioltem” A c.21.2
“object.item.audioltem.musicTrack” A c.2.1.2.1
“object.item.audioltem.audioBroadcast’ A C.2.1.2.2
“object.item.audioltem.audioBook” A C.2.1.2.3
“object.item.videoltem” A C.2.1.3
“object.item.videoltem.movie” A C.2.1.31
“object.item.videoltem.videoBroadcast’ A C.2.1.3.2
“object.item.videoltem.musicVideoClip” A C.2.1.3.3
“object.item.playlistitem” A C.2.14
“object.item.textlitem” A C2.1.5
“object.item.bookmarkitem” A C2.1.6
“object.item.epgltem” A C.2.1.7
“object.item.epgltem.audioProgram” A c.21.71
“object.item.epgltem.videoProgram” A C.2.1.7.2
“object.container.person” A c.2.21
“object.container.person.musicArtist” A C.2.21.1
“object.container.playlistContainer” A c.2.2.2
“object.container.album” A c.2.23
“object.container.album.musicAlbuni? A C.2.2.3.1
“object.container.album.photoAlbtum” A C.2.23.2
“object.container.genre” A C.2.24
“object.container.genre.musicGenre” A C.2.2.4.1
“object.container.qenre:movieGenre” A C.2.24.2
“object.containefchannelGroup” A C.2.2.5
“object.container.channelGroup.audioChannelGroup” A c.2.251
“object-centainer.channelGroup.videoChannelGroup” A C.2.25.2
“object.container.epgContainer” A C.2.2.6
“gbject.container.storageSystem” A C.2.2.7
“object.container.storageVolume” A C.2.2.8
“object.container.storageFolder” A C.2.2.9
e A 2210
Vendor-defined X

B.1.12.1 upnp:class@name

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:class@name property indicates a friendly name for the class of the
object. This should not be used for class-based searches as it is not guaranteed to be unique
or consistent across content items of the same class.

Default Value: None.
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B.1.13 upnp:searchClass
Namespace: upnp Property Data Type: xsd:string Multi-Valued: YES

Description: The read-only upnp:searchClass property is only applicable to container objects.
It contains a class for which the container object can be searched.

If @searchable = “1”, then

e If no upnp:searchClass properties are specified, then the Search() action can return any
match.

e |If upnp:searchClass properties are specified, then the Search() action shall only return
matches from the classes specified In the upnp.searchClass properties.

e | upnp:searchClass is allowed.

e | upnp:searchClass is always determined by the ContentDirectory service.

e | upnp:searchClass semantics are per container, there is no parent-child relationship, tHey
only apply to searches started from that container.

elde

¢ | The container and its subtrees are not searchable.

e [ The values of the upnp:searchClass properties are meaningless and therefore the
upnp:searchClass properties should not be included.

Default Value: If @searchable = “1”, then all classes can bg.searched.

B.1.13.1 upnp:searchClass@name

Namespace: upnp Property Data Type; xsd:string Multi-Valued: NO

Description: The read-only upnp:searchClass@name property indicates a friendly name for
the class.

Ddfault Value: None.

B.1.13.2 upnp:searchClass@includeDerived

Ngmespace: upnp Property Data Type: xsd:boolean Multi-Valued: NO

Discription: The read-only, upnp:searchClass@includeDerived property is a requirfed
property of the associated upnp:searchClass property and indicates whether the clgss
specified shall also include derived classes. When set to “7”, derived classes shall |be
ingluded. When set to-*0", derived classes shall be excluded.

Default Value: N/A'— The property is required when the upnp:searchClass property is present.

B.1.14 uphpicreateClass

Ngmespace: upnp Property Data Type: xsd:string Multi-Valued: YES

Description: The read-only upnp:createClass property is only applicable to container objedts.

e 1 41 4 L 4 ! Ry P Lot 4
It CUTTLAlmTS a Lidss Uidal Lall DT LITalTlU Wil TS CUTTIIanTeT UUJEUL.

If @restricted = “0”, then

e If no upnp:createClass properties are specified, then CreateObject() may create any class
of object under the container.

e |If upnp:createClass properties are specified, then CreateObject() shall only create classes
of objects specified in the upnp:createClass properties.

e upnp:createClass is allowed.

e upnp:createClass semantics are per container, there is no parent-child relationship, they
only apply to CreateObject() actions in that container.
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else

CreateObject() shall fail since the container can not be modified.

Default Value: If @restricted = “0”, then any class of object may be created under the
container.

B.1

141
Namespace: upnp

upnp:createClass@name

Property Data Type: xsd:string

Multi-Valued: NO

Description: The read-only upnp:createClass property indicates a friendly name for the class.

D
B.

.14.2

Namespace: upnp

1 A
ace. INUTIC.

upnp:createClass@includeDerived

Property Data Type: xsd:boolean Multi-Valued: VO

Description: The read-only upnp:createClass@includeDerived property is a required propefrty

of |the associated upnp:createClass property and indicates that the class/specified a
ingludes derived classes. When set to “71”, derived classes shall be included. When set to ¢
ived classes shall be excluded.

B.1

Description: The read-only upnp:writeStatus property controls the modifiability of
regsources of a given object. The ability for a cofitrol point to change the value of

15

upnp:writeStatus
Namespace: upnp

dj
D¢fault Value: N/A — The property is required when the upnp:createClass property is prese

SO
Q"’

Property Data Type: xsd:string Multi-Valued: VO

uphp:writeStatus property is implementation depefdent.

Ddfault Value: “UNKNOWN".

Allowed Values:

Table B.4 — Allowed values for upnp:writeStatus

Value R/A Description
“WRITABLE” A The object’s resource(s) may be deleted and/or modified.
“PROTECTED” A The object’s resource(s) shall not be deleted and/or modified.
“NOT WRITABLE” A The object’s resource(s) shall not be modified.
“UNKNOWN" A The object’s resource(s) write status is unknown.
“MIXED” A Some of the object’s resource(s) have a different write status.
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B.2 Resource Encoding Characteristics Properties

Table B.5 — Resource Encoding Characteristics Properties Overview

Property Name NS Data Type M-Val Reference

res DIDL-Lite xsd:anyURI NO B.2.1
res@protocollnfo DIDL-Lite xsd:string NO B.2.1.1
res@importUri DIDL-Lite xsd:anyURI NO B.2.1.2
res@size DIDL-Lite xsd:unsignedLong NO B.2.1.3
res@duration DIDL-Lite xsd:string NO B.2.1.4
res@protection DIDL-Lite xsd:string NO B.2.1.5
res@bitrate DIDL-Lite xsd:unsignedint NO B.2.1.6
res@bitsPerSample DIDL-Lite xsd:unsignedint NO B.2.1,7
res@sampleFrequency DIDL-Lite xsd:unsignedIint NO B.21.8
res@nrAudioChannels DIDL-Lite xsd:unsignedInt NO B2.1.9
res@resolution DIDL-Lite xsd:string NO B.2.1.10
res@colorDepth DIDL-Lite xsd:unsignedInt NO B.2.1.11
res@tspec DIDL-Lite xsd:string NO B.2.1.12
res@allowedUse DIDL-Lite CSV (xsd:string) NO B.2.1.13
res@yvalidityStart DIDL-Lite xsd:string NO B.2.1.14
res@validityEnd DIDL-Lite xsd:string NO B.2.1.15
res@remainingTime DIDL-Lite xsd:string NO B.2.1.16
res@usagelnfo DIDL-Lite xsd;string NO B.2.1.17
res@rightsinfoURI DIDL-Lite xsd:anyURI NO B.2.1.18
res@contentinfoURI DIDL-Lite xsd:anyURI NO B.2.1.19
res@recordQuality DIDL-Lite CSV (xsd:string) NO B.2.1.20
res@daylightSaving DIDL-Lite xsd:string NO B.2.1.21
res@framerate DIDL-Lite xsd:string NO B.2.1.22

B.2.1 res

Sele subclause B.1.10.

B.2.1.1 res@protocolilnfo

Ngmespace: DIDL-Lite Property Data Type: xsd:string Multi-Valued: VO

Descriptioni/This required property identifies the protocol that shall be used to transmit {he

resource (see also Annex C.2 of the UPnP A/V ConnectionManager service [9]).

Default-Value: N/A — The property is required when the res property is present.

B.2.1.2 res@importUri
Namespace: DIDL-Lite Property Data Type: xsd:anyURI Multi-Valued: NO

Description: The read-only res@importUri property indicates the URI via which the resource
can be imported to the ContentDirectory service via the ImportResource() action or HTTP
POST. The_res@importUri property identifies a download portal for the associated res
property of a specific target object. It is used to create a local copy of the external content.
After the transfer finishes successfully, the local content is then associated with the target
object by setting the target object’s res property value to a URI for that content, which may or
may not be the same URI as the one specified in the res@importUri property, depending on
the ContentDirectory service implementation.
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Default Value: None.

B.2.1.3 res@size
Namespace: DIDL-Lite Property Data Type: xsd:unsignedLong Multi-Valued: NO

Description: The res@size property indicates the size in bytes of the resource. This property
is a 64-bit unsigned integer.

Default Value: None.

B.2.1.4 res@duration

Description: The res@duration property indicates the time duration of the playback\of {he
resource, at normal speed. The form of the duration string is:

H+:MM:SS[.F+]
or
H+:MM:SS[.FO/F1]

where:

H+: one or more digits to indicate elapsed hours,

MM: exactly 2 digits to indicate minutes (00 to 59),

SS: exactly 2 digits to indicate seconds (00 to 59),

F+: one or more digits to indicate fractions of seconds;

FO/F1: a fraction, with FO and F1 at least one digitdong, and FO < F1.

Thie string may be preceded by a “+” or “-” sign, and"the decimal point itself shall be omitted if

there are no fractional second digits.
Default Value: None.

B.2.1.5 res@protection

Namespace: DIDL-Lite Property Data Type: xsd:string Multi-Valued: NO

\Bu

Description: The res@protectiorr property contains some identification of a protection syst
usgd for the resource.

Ddfault Value: None.

B.2.1.6 res@pbitrate
Ngmespace: DIDL-Lite Property Data Type: xsd:unsignedint Multi-Valued: NO

Descriptioni*The res@bitrate property indicates the bitrate in bytes/second of the encoding
of the resource.

Ndtethat there exists an inconsistency with a res@bitrate property name and its value being
expressed i bytes/sec.

In case the resource has been encoded using variable bitrate (VBR), it is recommended that
the res@bitrate value represents the average bitrate, calculated over the entire duration of
the resource (total number of bytes divided by the total duration of the resource).

The res@bitrate value should not be taken as sufficient from a QoS or other perspective to
prepare for the stream; The protocol used and the physical layer headers can increase the
actual bandwidth needed.

Default Value: None.
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B.2.1.7 res@bitsPerSample
Namespace: DIDL-Lite Property Data Type: xsd:unsignedint Multi-Valued: NO

Description: The res@bitsPerSample property indicates the number of bits used to represent
one sample of the resource.

Default Value: None.

B.2.1.8 res@sampleFrequency

Namespace: DIDL-Lite Property Data Type: xsd:unsignedint Multi-Valued: NO

De . e eSS ' ' to
digitize the audio resource. Expressed in Hz.

Default Value: None.

B.2.1.9 res@nrAudioChannels

Namespace: DIDL-Lite Property Data Type: xsd:unsignedint Multi-Valued: NO

D
pre

n

scription: The res@nrAudioChannels property indicates the numbet” of audio channg
sent in the audio resource, for example, 1 for mono, 2 for stereo, 6yfor Dolby Surround.

Ddgfault Value: None.

B.2.1.10 res@resolution

Ngmespace: DIDL-Lite Property Data Type: xsd:string Multi-Valued: NO

Description: The res@resolution property indicates. the XxY resolution, in pixels, of f{he
resource (typically an imageltem or videoltem). ¥he string pattern is of the form: “[|0-

9]H+x[0-9]1+" (one or more digits, followed by “x’, followed by one or more digits).

Ddfault Value: None.

B.2.1.11 res@colorDepth

Namespace: DIDL-Lite Property Data Type: xsd:unsignedint Multi-Valued: NO
Description: The res@colorDepth property indicates the number of bits per pixel used|to
represent the video or image(resource.

D¢dfault Value: None.

B.2.1.12 res@tsbéec

Namespace: DIDL=Lite Property Data Type: xsd:string Multi-Valued: VO

Description:{ The res@tspec property identifies the content's QoS (quality of servige)
chpracteristics. It has a maximum length of 256 characters. The details about this propefty,
ingluding'its components and formatting constraints, are defined in the QoS Manager servjce
definition document.

Default Value: None.

B.2.1.13 res@allowedUse
Namespace: DIDL-Lite Property Data Type: CSV (xsd:string) Multi-Valued: NO

Description: The res@allowedUse property is composed of a comma-separated list of value
pairs. Each value pair is composed of an enumerated string value, followed by a colon (“;"),
followed by an integer. For example, “PLAY:5,COPY:1”.

In each pair, the first value corresponds to an allowed use for the resource referenced by the
associated res property. Recommended enumerated values are: “PLAY”, “COPY”, “MOVE”
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and “UNKNOWN”. Vendors may extend this list. The “UNKNOWN” value is the default value
when new resources are created. A value of “UNKNOWN” indicates that allowed uses for this
resource might exist, but have not been reflected in the ContentDirectory service.

Any resource that has accompanying constraints on uses shall expose a value for the
res@allowedUse property. Any use of the resource that does not appear explicitly in the
res@allowedUse property is not allowed. When the res@allowedUse property is not present,
there are no use constraints on the resource.

The second quantity is the number of times the specified use is allowed to occur. A value of
“-1” indicates that there is no limit on the number of times this use may occur.

This value should be updated when the number of allowed uses changes. For example] a
resource with the res@allowedUse property initially set to “COPY:1” should be updated|to
“CPPY:0"after a copy has been successfully completed.

Dgfault Value: “UNKNOWN".

B.R.1.14 res@validityStart
Ngmespace: DIDL-Lite Property Data Type: xsd:string Multi-Valued: NO

D¢scription: The res@validityStart property defines the beginning”date&time when the
cofresponding uses described in the res@allowedUse property become valid. The format| of
the res@validityStart property shall comply with the date-time Syntax as defined in Annex E.

The following example value designates May 30, 2004,,1:20pm, as a validity interyal
beginning vallie:
“2004-05-30T13:20:00-05:00".

When the res@uvalidityStart property is not preseént/ the beginning of the validity interval| is
aspumed to have already started.

Default Value: The validity interval is assumed to have already started.

B.2.1.15 res@validityEnd

Ngmespace: DIDL-Lite Property Data Type: xsd:string Multi-Valued: NO
Description: The res@validityEnd property defines the ending date&time when fthe
cofresponding uses described,in the res@allowedUse property become invalid. The formaf of

th1 res@validityEnd property shall comply with the date-time syntax as defined in Annex E.

When the res@validityEnd property is not present, there correspondingly is no end to the
validity interval.

Default Value: There is no end to the validity interval.

.2.1.16 .\_res@remainingTime

Ngmespace: DIDL-Lite Property Data Type: xsd:string Multi-Valued: NO

A€ S-SEDHEHA FHAE FE—PToPE G S ARG e Re—aotHh O mne

remaining until the use specified in the res@allowedUse property is revoked. The remaining
time is an aggregate amount of time that the resource may be used either continuously or in
discrete intervals. When both res@remainingTime and res@validityEnd are specified, the use
is revoked either when res@remainingTime reaches zero, or when the res@validityEnd time
is reached, whichever occurs first. The format of the res@remainingTime property shall
comply with the duration syntax as defined in Annex E.

Example: “P08:03:10” indicates that the resource is available for an additional 8 hours, 3
minutes and 10 seconds.

Note that in order to prevent disruptive network overuse, ContentDirectory implementations
need to be judicious when deciding how frequently to update this property. If the
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res@remainingTime property represents a continuous change, its value should only be
modified when a key milestone is reached. For example, when the property’s value decreases
to a whole number of hours remaining. Alternatively, if the res@remainingTime property is
used to track descrete usage intervals such as an hour’s worth of viewing, the property should
be updated whenever a block of time is subtracted from the remaining time.

Default Value: None.

B.2.1.17 res@usagelnfo
Namespace: DIDL-Lite Property Data Type: xsd:string Multi-Valued: NO

B.2.1.18 res@rightsinfoURI

Ngmespace: DIDL-Lite Property Data Type: xsd:anyURI Multi-Valued: NO

Description: The res@rightsinfoURI property references an htmlipage and a web gite
aspociated with the rights vendor for the resource. The referenced page should assist the
uspr interface in documenting the rights and the renewal of the‘allowed use of the resource

Ddfault Value: None.

B.2.1.19 res@contentinfoURI
Namespace: DIDL-Lite Property Data Type/ xsd:anyURI Multi-Valued: VO

Description: Each res@contentinfoURI property contains a URI employed to assist the uger
interface in providing additional information,to the user about the content referenced by ﬂhe
resource. The value of this property refers(tc6 an html page and a web site associated with {he
coptent vendor for the resource.

Ddfault Value: None.

B.p.1.20 res@recordQuality
Ngmespace: DIDL-Lite Property Data Type: CSV (xsd:string) Multi-Valued: NO

D¢scription: When the.resource referenced by the res property was created by recording, the
res@recordQuality (property can be specified to indicate the quality level(s) used to make the
re¢ording. The rés@recordQuality property is a CSV list of <type> “:” <recording quali{y>
pajrs. The typetvand quality in each pair are separated by a colon character (“:”). The type
portion indicates what kind of value system is used in the recording quality portion. The
reg¢ording. quality portion is the actual recording quality value used. When there is more than
on pair of colon- separated values in the Iist aII pairs shall represent the same quality level in

ScheduledRecordlng service specification [25]

Default Value: None.

B.2.1.21 res@daylightSaving
Namespace: DIDL-Lite Property Data Type: xsd:string Multi-Valued: NO

Description: The res@daylightSaving property indicates whether the time values used in
other res-dependent properties, such as the res@uvalidityStart property and the
res@uvalidityEnd property, are expressed using as a reference either Daylight Saving Time or
Standard Time. This property is only applicable when the time values in other res-dependent
properties are expressed in local time. Whenever the time value in those properties are
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expressed in absolute time, the res@daylightSaving property shall not be present on output
and shall be ignored on input.

Default Value: “UNKNOWN".
Allowed Values:

Table B.6 — Allowed values for res@daylightSaving

Value R/A Description

“DAYLIGHTSAVING”

>

The reference point for the associated local time value is Daylight Saving Time,
even if the indicated time falls outside the period of the year when Daylight
Saving Time is actually observed.

“$TANDARD’ A The reference point for the associated local time value is Standard Timereven|if
the indicated time falls outside the period of the year when Standard Time’is
actually observed.

“UNKNOWN" A The reference point for the associated local time value depends.on whether

Daylight Saving Time is in effect or not. During the time interyakstarting one
hour before the switch is made from Daylight Saving Time back’to Standard
time and ending one hour after that switching point howeyxer; the reference poi
is ambiguous and is device dependent.

=

B.p.1.22 res@framerate
Namespace: DIDL-Lite Property Data Type: xsd:string Multi-Valued: NO

Description: The res@framerate property indicates the frame rate in frames/second of {he
encoding of the resource including a trailing indication of progressive or interlaced scanninfg.
Fofmat of the string is: <numeric value>p or <numeric-value>i.

Exiample:
“29.97i” indicates a frame rate of 29.97 frames per'second interlaced scanning.
“30p” indicates a frame rate of 30 frames perfsecond progressive scanning.

“50i” indicates a frame rate of 50 frames pet~second interlaced scanning.
Default Value: None.
B.3 Resource Encoding Extension Properties

Table B.7 — Resource Encoding Extension Properties Overview

Property Name NS Data Type M-Val Reference
upnp:resgExt upnp <XML> YES B.3
upnp:resExt@id upnp xsd:string NO B.3.1.1
uprip:resExt::segmentinfo upnp <XML> YES B.16
upnp:resExt::clockSync upnp <XML> NO B.24
upnp:resExt::DRMInfo upnp <XML> YES B.25
upnp:reskExt::isSyncAnchor upnp xsd:boolean NO B.15.1
upnp:resExt::componentinfo upnp <XML> YES B.15.2
upnp:resExt::uniqueContentld | upnp xsd:string YES B.3.2
entification
upnp:resExt::uniqueContentld | upnp xsd:string NO B.3.2.1
entification@type

B.3.1 upnp:resExt
Namespace: upnp Property Data Type: <XML> Multi-Valued: YES

Description: This property is used to “extend” the object’s res property whose res@id
property value exactly equals the upnp:resExt@id property. The upnp:resExt property
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contains additional data that embellishes the information held within the dependent properties
of the associated res property. This additional data might otherwise be added directly to the
associated res property as additional dependent properties if it were not for some inherent
limitations with the res property. For example, dependent properties of the res property are
represented as XML attributes which make it cumbersome to hold an XML fragment.

Default Value: None — The property is allowed.

B.3.1.1 upnp:resExt@id
Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

thip instance of the upnp:resExt property. Its format and value are vendor-defined, but-at|all
times (within a given object), all instances of the upnp:resExt@id property shall contairl a
unjque value. Additionally, the value of each upnp:resExt property shall equal the value| of
expctly one res@id property.

Default Value: N/A. This property is required if the upnp:resExt property is present.

B.B.2 upnp:resExt::uniqueContentldentification
Namespace: upnp Property Data Type: xsd:string Multi-Valued: YES

Description: This allowed property indicates that the resource/identified by the object’s fes

property can be uniquely identified by this string. The used_algorithm to create the unique
coptent identification string is indicated by the attribute type-on/this parameter.

TI:le type is prefixed on this property and separated with a.semicolon.
a

Example:

MD5 ("") = d41d8cd98f00b204e9800998ecf8427¢
MDD5:d41d8cd98f00b204e9800998ecf8427e

SHA1("") = da39a3ee 5e6b4b0d 3255bfef 95601890 afd80709
SHA1:da39a3ee5e6b4b0d 3255bfef 9560489’afd80709
crigd://example.com/foobar

Ddfault Value: N/A.

B.B.2.1 upnp:resExt::uniqueContentldentification@type

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: This required property identifies the type of algorithm used to create the value| of
the upnp:resExt::uniqueContentldentification property.

Ddfault Value:” N/A - This property is required when the upnp:reskxt
;:uniqueContentidentification property is present.

Allowed Values:

Table B.8 — Allowed Values for upnp:resExt::uniqueContentldentification@type

Value R/A Description

“MD5” A The upnp:resExt::uniqueContentldentification property is generated
with the MD5 algorithm, see [44].

“SHAT1” A The upnp:resExt::uniqueContentldentification property is generated
with the SHA-1 algorithm, see [45].

“CRID” A The upnp:resExt::uniqueContentldentification property is represented
as a CRID, see [46].

Vendor-defined X
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B.4 Contributor-related Properties

Table B.9 — Contributor-related Properties Overview

Property Name NS Data Type M-Val Reference
upnp:artist upnp xsd:string YES B.4.1
upnp:artist@role upnp xsd:string NO B.4.1.1
upnp:actor upnp xsd:string YES B.4.2
upnp:actor@role upnp xsd:string NO B.4.2.1
upnp:author upnp xsd:string YES B.4.3
upnp:author@role upnp xsd:string NO B.4.3.1
upnp:producer upnp xsd:string YES B.4.4
upnp:director upnp xsd:string YES B.4.5
dc:publisher dc xsd:string YES B.4.6
dc:contributor dc xsd:string YES B.4.7

B.4.1 upnp:artist

Namespace: upnp Property Data Type: xsd:string Multi-Valued: YES
D]scription: The upnp:artist property indicates the name of an artist.

Default Value: None.

B.4.1.1 upnp:artist@role

Namespace: upnp Property Data Type: xsd:string Multi-Valued: VO
Description: The upnp:artist@role property indicates the role of the artist in the work.

D¢dfault Value: None.

B.4.2 upnp:actor

Namespace: upnp Property Data Type: xsd:string Multi-Valued: YES
D]scription: The upnp:actor-property indicates the name of an actor performing in (part pf)

the content.
Ddgfault Value: None,

B.4.2.1 upnptactor@role

Namespace. Gpnp Property Data Type: xsd:string Multi-Valued: VO

Description: The upnp:actor@role property indicates the role of the actor in the work.

D1fau|t Value: None.

B.4.3 upnp:author
Namespace: upnp Property Data Type: xsd:string Multi-Valued: YES

Description: The upnp:author property indicates the name of an author contributing to the
content (for example, the writer of a text book).

Default Value: None.

B.4.3.1 upnp:author@role
Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO
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Description: The upnp:author@role property indicates the role of the author in the work.

Default Value: None.

B.4.4 upnp:producer

E)

Namespace: upnp Property Data Type: xsd:string Multi-Valued: YES

Description: The upnp:producer property indicates the name of a producer of the content (for
example, a movie or a CD).

Default Value: None.

B.4.5 upnp:director

Ngmespace: upnp Property Data Type: xsd:string Multi-Valued: YES

D¢scription: The upnp:director property indicates the name of a director of the ‘content (

ex
De
B

4.6 dc:publisher

Bample, a movie).

fault Value: None.

for

Namespace: dc Property Data Type: xsd:string Multi-Valued: YES

De

D

B.4.7 dc:contributor
Namespace: dc Property Data.Type: xsd:string Multi-Valued: Y
Description: The dc.contributor property indicates the name of a contributor to the conté

ite

Sje http://dublincore.org/documents/dces.

scription: The dc:publisher property indicates the name_of."a publisher of the conte

fault Value: None.

D
B.

fault Value: None.
5 Affiliation-related Properties

Table ' B0 — Affiliation-related Properties Overview

ES

ent

M. It is recommended that dc:contributdrproperty includes the name of the primary contént
cr]ator or owner (Dublin Core ‘creator’ property). See http://dublincore.org/documents/dces

Property Name NS Data Type M-Val Reference
upnp:genre upnp xsd:string YES B.5.1
upipgenre@id upnp xsd:string NO B.5.1.1
upnp:genre@extended upnp CSV (xsd:string) NO B.5.1.2
upnp:album upnp xsd:string YES B.5.2
upnp:playlist upnp xsd:string YES B.5.3
B.5.1 upnp:genre
Namespace: upnp Property Data Type: xsd:string Multi-Valued: YES

Description: The upnp:genre property indicates the genre to which an object belongs.

Default Value: None.

B.5.1.1 upnp:genre@id

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO
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Description: The upnp:genre@id property identifies the genre scheme which defines the set

of

Th

names used in the upnp:genre and upnp:genre@extended property.

e format of the upnp:genre@id is:

<ICANN registered domain> “_” <genre_scheme_id>.

Example: “epg.com_GenreSet1”

The upnp:genre@id property is required if the upnp:genre@extended property is specified.
Default Value: N/A — This property is required when the upnp:genre@extended property is
present.

B.5.1.2 upnp:genre@extended

Ngmespace: upnp Property Data Type: CSV (xsd:string) Multi-Valued: NO
D¢scription: The upnp:genre@extended property shall be a CSV list of genre.names, which

ar
lis
to
Ex
D¢

B

..2 upnp:album

shall be ordered with the most general genre first. The first entry in the\list shall be eq
the value of the upnp:genre property.

ample: “Sports,Basketball,NBA”

fault Value: None.

individually displayable strings, representing increasingly precise (sub)génre names. The

hal

Namespace: upnp Property Data Type: xsd>string Multi-Valued: YES

D¢
ite

Ddfault Value: None.

M belongs.

scription: The upnp:album property indicates the title of the album to which the contént

B.5.3 upnp:playlist
Ngmespace: upnp Property Data Type: xsd:string Multi-Valued: YES
Description: The upnp:playlist<property indicates the name of a playlist (the dc:title of a
playlistitem) to which the content item belongs.
D¢dfault Value: None.
B.p Associated-Resources Properties
Table B.11 — Associated Resources Properties Overview
Property Name NS Data Type M-Val Reference
upnp:albumArtURI upnp xsd:anyURI YES B.6.1
upnp:artistDiscographyURI upnp xsd:anyURI NO B.6.2
upnp:lyricsURI upnp xsd:anyURI NO B.6.3
dc:relation dc xsd:string YES B.6.4
B.6.1 upnp:albumArtURI
Namespace: upnp Property Data Type: xsd:anyURI Multi-Valued: YES

Description: The upnp:albumArtURI property contains a reference to album art. The value
shall be a properly escaped URI as described in [40].

Default Value: None.
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B.6.2 upnp:artistDiscographyURI

Namespace: upnp Property Data Type: xsd:anyURI Multi-Valued: NO

Description: The upnp:artistDiscographyURI property contains a reference to the artist's
discography. The value shall be a properly escaped URI as described in [40].

Default Value: None.

B.6.3 upnp:lyricsURI

Namespace: upnp Property Data Type: xsd:anyURI Multi-Valued: NO

D cotiom—F —————propertycontainsareference—totyricsof the—songorof-fhe
wHole album. The value shall be a properly escaped URI as described in [40].

Ddfault Value: None.

B.6.4 dc:relation

i

N]mespace: dc Property Data Type: xsd:string Multi-Valued: YES

Description: See http://dublincore.org/documents/dces. The value fshall be a prope
esfaped URI as described in [40].

=
<

Default Value: None.
B.f Storage-Related Properties

Table B.12 — Storage-Related Properties Overview

Property Name NS Data Type M-Val Reference
upnp:storageTotal upnp xsd:long NO B.7.1
upnp:storageUsed upnp xsd:long NO B.7.2
upnp:storageFree Upnp xsd:long NO B.7.3
upnp:storageMaxPartition upnp xsd:long NO B.7.4
upnp:storageMedium upnp xsd:string NO B.7.5

B.7.1 upnp:storageTotal

Ngmespace: upnp Property Data Type: xsd:long Multi-Valued: NO

Description: The read-only upnp:storageTotal property contains the total capacity, in bytes,
of the storage represented by the container. Value -1 is reserved to indicate that the capagity
is pnknown.

Ddfault Valae-None.

B.Y.2 upnp:storageUsed

quespace: upnp Property Data Type: xsd:long Multi-Valued: VO

Description: The read-only upnp:storageUsed property contains the combined space, in
bytes, used by all the objects held in the storage represented by the container. Value -1 is
reserved to indicate that the space is unknown.

Default Value: None.

B.7.3 upnp:storageFree

Namespace: upnp Property Data Type: xsd:long Multi-Valued: NO
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Description: The read-only upnp:storageFree property contains the total free capacity, in
bytes, of the storage represented by the container. Value -1 is reserved to indicate that the
capacity is unknown.

Default Value: None.

B.7.4 upnp:storageMaxPartition

Namespace: upnp Property Data Type: xsd:long Multi-Valued: NO

Description: The read-only upnp:storageMaxPartition property contains the largest amount of
space, in bytes, available for storing a single resource in the container. Value -1 is reserved

tofmammammmpwn
Default Value: None.

B.Y.5 upnp:storageMedium

Namespace: upnp Property Data Type: xsd:string Multi-Valued: VO

Description: The read-only upnp:storageMedium property indicates the “type of stordge
mgdium used for the content. Potentially useful for user-interface purposes:

Dgfault Value: “UNKNOWN".

Allowed Values: See Table 10 in AVTransport service [5].
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B.8 General Description (mainly for Ul purposes) Properties

Table B.13 — General Description (mainly for Ul purposes) Properties Overview

Property Name NS Data Type M-Val Reference

dc:description dc xsd:string NO B.8.1
upnp:longDescription upnp xsd:string NO B.8.2
upnp:icon upnp xsd:anyURI NO B.8.3
upnp:region upnp xsd:string NO B.8.4
dc:rights dc xsd:string YES B.8.5
dc:date dc xsd:string NO B.8.6
dc:date@upnp:daylightSaving dc xsd:string NO B.8.6.1
dc:lanquage dc xsd:string YES B.8.7
upnp:playbackCount upnp xsd:int NO B.8.8
upnp:lastPlaybackTime upnp xsd:string NO B.8.9
upnp:lastPlaybackTime@daylightSaving upnp xsd:string Ng B.8.9.1
upnp:lastPlaybackPosition upnp xsd:string NO B.8.10
upnp:recordedStartDate Time upnp xsd:string NO B.8.11
upnp:recordedStartDate Time@daylightSaving upnp xsd:string NO B.8.11.1
upnp:recordedEndDateTime upnp xsd:string NO 0
upnp:recordedEndDateTime upnp xsd string NO B.8.12.1
@daylightSaving
upnp:recordedDuration upnp xsd:string NO B.8.13
upnp:recordedDayOfWeek upnp. xsd:string NO B.8.14
upnp:srsRecordSchedulelD upnp xsd:string NO B.8.15
upnp:srsRecordTaskID upnp xsd:string NO B.8.16
upnp:recordable upnp xsd:boolean NO B.8.17

B.8.1 dc:description

Ngmespace: dc Property Data Type: xsd:string Multi-Valued: VO

D¢scription: The dc:description property contains a brief description of the content itegm.

See http://dublincore«qrg/documents/dces.

Djfault Value: None.

B.8.2 uptp:longDescription

Ngmespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Default Value: None.

B.8.3 upnp:icon
Namespace: upnp Property Data Type: xsd:anyURI Multi-Valued: NO

Description: The upnp:icon property contains a URI to some icon that a control point can use
in its Ul to display the content, for example, a CNN logo for a Tuner channel. It is
recommended that the same format be used as is used for the icon element in the UPnP
device description document schema (PNG). The value shall be a properly escaped URI as
described in [40].
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Default Value: None.

B.8.4 upnp:region
Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:region property contains some identification of the region, associated
with the source of the object, for example, “US”, “Latin America”, “Seattle”.

Default Value: None.

B.8.5 upnp:rights
N PP P.upe-rty-B'ata—'Fy-pe. }\Dd.otl;llu Muiti=Vatued—£S

D¢scription: The upnp:rights property contains some descriptive information about the legal
rights held in or over this resource. (http://dublincore.org/documents/dces)

(%))

Ddfault Value: None.

B.8.6 dc:date
Namespace: dc Property Data Type: xsd:string Multi-Valued: VO

Description: The dc:date property contains the primary date of the content. The format sHall
be compliant to [47] and should be compliant to [48].
Sje http://dublincore.org/documents/dces.

ample:

e | 2004-05-14
e | 2004-05-14T14:30:05
e | 2004-05-14T14:30:05+09:00

Ddfault Value: None.

B.8.6.1 dc:date@upnp:daylightSaving
N]mespace: dc Property Data Type: xsd:string Multi-Valued: NO

Description: The dc:date@upnp:daylightSaving property indicates whether the time value
used in the dc:date propertylis expressed using as a reference either Daylight Saving Time|or
Standard Time. This property is only applicable when the time value in the dc:date property is
expressed in local time. Whenever the time value in the dc:date property is expressed|in
abpolute time, the dedate@upnp:daylightSaving property shall not be present on output gnd
shpll be ignored @n,input.

Ddfault Value:"“"UNKNOWN"”.

Allowed-Values: See Table B.6.

B.8:7 dc:language
Namespace: dc Property Data Type: xsd:string Multi-Valued: YES

Description: The dc:lanqguage property indicates one of the languages used in the content as
defined by RFC 3066, for example, “en-US”. See http://dublincore.org/documents/dces.

Default Value: None.

B.8.8 upnp:playbackCount
Namespace: upnp Property Data Type: xsd:int Multi-Valued: NO

Description: The read-only upnp:playbackCount property contains the number of times the
content has been played. The special value -1 means that the content has been played but
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the count is unknown. The criteria for determining whether the content has been played, is
device dependent.

Default Value: None.

B.8.9 upnp:lastPlaybackTime

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:lastPlaybackTime property contains the date&ime of the last playback.

The format of the upnp:lastPlaybackTime property shall comply with the date-time syntax
as defined in Annex E

Thie criteria for determining when the content has been played last, is device dependent.
Default Value: None.

B.8.9.1 upnp:lastPlaybackTime@daylightSaving

Namespace: upnp Property Data Type: xsd:string Multi-Valued: VO

Description: The upnp:lastPlaybackTime@daylightSaving property indicates whether the time
value used in the upnp:lastPlaybackTime property is expressed using as a reference either
Ddylight Saving Time or Standard Time. This property is only applicable when the time value
in the upnp:lastPlaybackTime property is expressed in local timesWhenever the time valug in
the upnp:lastPlaybackTime  property is  expressed in absolute  time, he
uphp:lastPlaybackTime@daylightSaving property shall not he present on output and shall |be
ignored on input.

Default Value: “UNKNOWN".
Allowed Values: See Table B.6.

B.8.10 upnp:lastPlaybackPosition

N]mespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:lastPlaybackPosition property conbtains the time offset within t{he
coptent where the last playback.was suspended.

Thie format of the upnp:lastPlaybackPosition property shall comply with the duration synfax
as|defined in Annex E.

Thie criteria for determining the time offset in the content where the playback of the content
hap been suspended,is device dependent.

Ddfault Values-None.

B.8.11 wupnp:recordedStartDateTime

mespace: upnp Property Data Type: xsd:string Multi-Valued: NO

D ;
recording started.

The format of the upnp:recordedStartDateTime property shall comply with the date-time
syntax as defined in Annex E.

Default Value: None.

B.8.11.1 upnp:recordedStartDateTime@daylightSaving

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO
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Description: The upnp:recordedStartDateTime@daylightSaving property indicates whether
the time value used in the upnp:recordedStartDateTime property is expressed using as a
reference either Daylight Saving Time or Standard Time. This property is only applicable
when the time value in the upnp:recordedStartDateTime property is expressed in local time.
Whenever the time value in the upnp:recordedStartDateTime property is expressed in
absolute time, the upnp:recordedStartDate Time@daylightSaving property shall not be present
on output and shall be ignored on input.

Default Value: “UNKNOWN".

Allowed Values: See Table B.6

B.8.12 upnp:recordedEndDatelime

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:recordedEndDateTime property contains the date&timé)when fhe
re¢ording ended.

Thie format of the upnp:recordedEndDateTime property shall comply with the-date-time syntax
as|defined in Annex E.

Ddfault Value: None.

B.8.12.1 upnp:recordedEndDateTime@daylightSaving

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:recordedEndDateTime@daylightSaving property indicates whether {he
time value used in the upnp:recordedEndDateTime property is expressed using as a reference
either Daylight Saving Time or Standard Time. This property is only applicable when the tilme
value in the upnp:recordedEndDateTime property’ is expressed in local time. Whenever ]he
time value in the upnp:recordedEndDateTimexproperty is expressed in absolute time, the
uphp:recordedEndDate Time@daylightSaving ‘property shall not be present on output and shall
be|ignored on input.

Default Value: “UNKNOWN".
Allowed Values: See Table B.6.

B.8.13 upnp:recordedDuration

Ngmespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:recordedDuration property contains the duration of the recorded
coptent.

Thf format of'the upnp:recordedDuration property shall comply with the duration syntax|as
defined in Annex E.

Ddfault Value: None.

B.8-14—upnp:recordedDayOfleek
Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp.:recordedDayOfWeek property contains the day of the week when the
recording started.

Sorting for this property is based on the order in Table B.14. Ascending: first table entry first.

Default Value: None.
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Allowed Values:

Table B.14 — Allowed values for upnp:recordedDayOfWeek

Value R/A Description

E)

B.

Namespace: upnp Property Data Type: xsd:string Muiti-Valued: |

D¢
Sry
co

Ddfault Value: None.

B.
N3

“SAT’

T [ | |= |||

8.15 upnp:srsRecordSchedulelD

:@id property of the srs:recordSchedule object that was used to\-create this record
htent. Refer to the ScheduledRecording service specification [25] for-details.

B.16 upnp:srsRecordTaskID

pr
th

Dt}scription: The read-only upnp:srsRecordTasklID{property contains the value of the srs:@

perty of the srs:recordTask object that was used to create this recorded content. Refer
ScheduledRecording service specification [25] for details.

Default Value: None.

B.8.17 upnp:recordable

N]mespace: upnp Property Data Type: xsd: boolean Multi-Valued: |
Description: When the upnp:xécordable property is set to “1”, the content represented by t
object can potentially be used’for recording purposes. If the object is not self-contained (sy

as
se
for

De

an object of class otherthan “object.item.epgltem”), other information might be needed
up the recording. When set to “0”, the content represented by this object is not accessi
recording due to~various reasons, such as hardware limitations.

fault Value: <7

NO

scription: The read-only upnp:srsRecordSchedulelD property contains the value of fhe

ed

mespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Did
to

NO

his
ch
to
ble
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B.9 Recorded Object-related Properties

Table B.15 — Recorded Object-related Properties Overview

Property Name NS Data Type M-Val Reference

upnp:programTitle upnp xsd:string NO B.9.1
upnp:seriesTitle upnp xsd:string NO B.9.2
upnp:programlD upnp xsd:string NO B.9.3
upnp:programlD@type upnp xsd:string NO B.9.3.1
upnp:series/D upnp xsd:string YES B.9.4
upnp:seriesID@type upnp xsd:string NO B.9.4.1
upnp:channellD upnp xsd:string YES B.9.5
upnp:channellD@type upnp xsd:string NO B.9.5.1
upnp:channellD@distriNetworkName upnp xsd:string NO B.9.5.2
upnp:channellD@distriNetworklD upnp xsd:string NO B.9.5.3
upnp:episodeType upnp xsd:string NO B.9.6
upnp:episodeCount upnp xsd:unsignedint NQO B.9.7
upnp:episodeNumber upnp xsd:unsignedIint NO B.9.8
upnp:episodeSeason upnp xsd:unsigned)nt NO B.9.9
upnp:programCode upnp xsd:string NO B.9.10
upnp:programCode@type upnp xsd:strifig NO B.9.10.1
upnp:rating upnp xsdkistring NO B.9.11
upnp:rating@type upnp xsd:string NO B.9.11.1
upnp:rating@advice upngp. xsd:string NO B.9.11.2
upnp:rating@equivalentAge uphp xsd:string NO B.9.11.3
upnp:recommendationlD upnp xsd:string YES B.9.12
upnp:recommendation|D@type upnp xsd:string NO B.9.12.1

B.9.1 upnp:programTitle

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp.programTitle property contains the name of the program. This is mpst

likely obtained from~a database that contains program-related information, such as [an

Elg¢ctronic Program Guide.

E)Iample: “Eriends Series Finale”.

Ndte: To-beprecise, this is different from the dc:tit/le property which indicates a friendly name

forl thel ContentDirectory service object. However, in many cases, the dc:title property will |be

sel tolthe same value as the upnp:programTitle property.

Default Value: None.

B.9.2 upnp:seriesTitle

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:seriesTitle property contains the name of the series. This is most
likely obtained from a database that contains program-related information, such as an
Electronic Program Guide.

Default Value: None.
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B.9.3 upnp:programlD
Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:programlID property contains the unique ID of a program.

When this content is created via a ScheduledRecording service, this is the value of the
srs:matchedID property of the recordTask that generated this content. Otherwise, the
upnp:programlD property value is set by the ContentDirectory service based on some device
dependent information, such as an EPG database.

The format and semantics are identical to those of the srs:matchedID property, defined in the
Sc pduldepr‘nrding service specification Refer to the Sr‘hpduldepr‘nrding service

spgcification [25] for details.

Ddgfault Value: None.

B.9.3.1 upnp:programlD@type
Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:programI/D@type property indicates the typelof the ID that|is
coptained in the upnp:programID property. The format and allowed‘values are identical|to
thgse of the srs:matchedID@type property, defined in the ScheduledRecording service
spgcification. Refer to the ScheduledRecording service specification/[25] for details.

Thie upnp:programID@type property is required if the upnp:programlID property is specified.

Default Value: N/A — The property is required when the_tpnp:programlD property is present.

B.9.4 upnp:seriesiD
Namespace: upnp Property Data Type: xsd:string Multi-Valued: YES

Description: The upnp:seriesID property contains the unique ID of a series.

When this content is created via a ScheduledRecording service, this is the value of ﬂhe
srg:matchedID property of the recerdTask that generated this content. Otherwise, fhe
uphp:seriesID property value is sef\by the ContentDirectory service based on some dev|ce
dependent information, such as.anEPG database.

Thie format and semantics aresidentical to those of the srs:matchedID property, defined in the
ScheduledRecording service specification. Refer to the ScheduledRecording service
spgcification [25] for details.

Ddgfault Value: None.

B.9.4.1 upnp:seriesID@type

Namespace; upnp Property Data Type: xsd:string Multi-Valued: NO

D scription The upnp:seriesID@type property indicates the type of the ID that is contained

prop
to the ScheduledRecording service specification [25] for details.

The upnp:seriesID@type property is required if the upnp:seriesID property is specified.

Default Value: N/A — The property is required when the_upnp:seriesID property is present.

B.9.5 upnp:channellD
Namespace: upnp Property Data Type: xsd:string Multi-Valued: YES

Description: When this content is created via a ScheduledRecording service, the
upnp:channellD property identifies the channel that was the source. Otherwise, the
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upnp:channellD value indicates the channel that is associated with the content item. For
example, when present in an object that represents a tuner channel, it contains the ID of that
channel.

The possible formats and the dependency on the upnp:channellD@type property are identical
to the possible formats of the srs:scheduledChannellD and its dependency on the
srs:scheduledChannellD@type property as described in the ScheduledRecording service [25].

The upnp:channellD property is multi-valued so that different formats can be used to identify a
particular channel. For example, if both the analog channel number and the analog channel
frequency are known for the same channel, they can be advertised through the following
construct:

<upnp:channelID type="ANALOG">5</upnp:channelID>
<upnp:channelID type="FREQUENCY">79000000</upnp:channellID>

When multiple instances of the upnp:channellD property are included, they shall refer to the
same channel.

Ddfault Value: None.

B.9.5.1 upnp:channellD@type

Namespace: upnp Property Data Type: xsd:string Multi-Valued: VO

Description: The upnp:channellD@type property determines_the format that is used for {he
uphp:channellD property as defined above.

The possible formats and allowed values of the upnp:channellD@type property are identital
to [the possible formats of the srs:scheduledChanaellD@type property as described in the
ScheduledRecording service specification [25].

Thie upnp:channellD@type property is required if the upnp:channellD property is specified.

Default Value: N/A — The property is required when the_upnp:channellD property is present

B.9.5.2 upnp:channellD@distriNetworkName

Ngmespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:chanrellD@distriNetworkName property definition is identical to 1he
definition of the srs:schediéiledChannellD@distriNetworkName property as described in the
ScheduledRecording service specification [25].

When multiple instances of the upnp:channellD property are included, they shall all either
expose the upnp:channellD@distriNetworkName property or omit this property. If exposed,|all
uphp:channetiB@distriNetworkName properties shall have the same value.

Ddfault Value: None.

B.9.53 upnp:channellD@distriNetworkID
Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:channellD@distriNetworkID property definition is identical to the
definition of the srs:scheduledChannellD@distriNetwork/D property as described in the
ScheduledRecording service specification [25].

When multiple instances of the upnp:channellD property are included, they shall all either
expose the upnp:channellD@distriNetworklD property or omit this property. If exposed, all
upnp:channellD@distriNetworklID properties shall have the same value.

Default Value: None.
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B.9.6 upnp:episodeType
Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:episodeType property value indicates the broadcast novelty (for
example, “FIRST-RUN” or “REPEAT”) of this content item. The format and allowed values of
the upnp:episodeType property are identical to those of the srs:matchedEpisodeType property,
defined in the ScheduledRecording service specification. Refer to the ScheduledRecording
service specification [25] for details.

Default Value: None.

B.9.7 upnp-episodeCount

Namespace: upnp Property Data Type: xsd: unsignedint Multi-Valued:\ VO

Description: The upnp:episodeCount property contains the total number of episodes in fhe
sefies to which this content belongs.

Ddfault Value: None.

B.9.8 upnp:episodeNumber

Ngmespace: upnp Property Data Type: xsd:unsignedint Multi-Valued: NO

D¢scription: The upnp:episodeCount property contains the episode number of this recorded
coptent within the series to which this content belongs.

Ddfault Value: None.

B.9.9 upnp:episodeSeason
Namespace: upnp Property Data Type: xsd:unsignedint Multi-Valued: NO

Description: The upnp:episodeSeason property indicates the season of the episode.

Example:
1 indicates season one.

Ndte: the dc:date property can'be used to convey the year of the first broadcast of the
epjsode.

Ddgfault Value: None.

B.9.10 upnp:programCode

Namespace: upnp Property Data Type: xsd:string Multi-Valued: VO

Description{The upnp:programCode property contains a unique program code.

sr§:taskProgramCode property of the recordTask that generated this content. Otherwise, the
uphp.programCode property value is set by the ContentDirectory service based on soine
device dependent information, such as an EPG database.

When this» content is created via a ScheduledRecording service, this is the value of te

The format and semantics are identical to those of the srs:taskProgramCode property, defined
in the ScheduledRecording service specification. Refer to the ScheduledRecording service
specification [25] for details.

Default Value: None.

B.9.10.1 upnp:programCode@type

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO
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Description: The upnp:programCode@type property indicates the type of the program guide
service that defines the program code specified in the upnp:programCode property. The
format and allowed values are identical to those of the srs:taskProgramCode@type property,
defined in the ScheduledRecording service specification. See [25] for details.

The upnp:programCode@type property is required if the upnp:programCode property is
specified.

Default Value: N/A — The property is required when the_upnp:programCode property is
present.

B.9.11 upnp:rating
Namespace: upnp Property Data Type: xsd:string Multi-Valued\YES

Description: The upnp:rating property contains the viewer rating value of the content-of this
expressed in the rating system indicated by the upnp:rating@type property.(The format
semantics of the upnp:rating property are identical to those of the srs:matchedRating
property, defined in the ScheduledRecording service specification.'Refer to the
eduledRecording service specification [25] for details.

fault Value: None.

114 upnp:rating@type

mespace: upnp Property Data Type: xsd:string Multi-Valued: VO

.rating property. The format and allowed values of\the upnp:rating@type property are
ntical to those of the srs:matchedRatinGg@fype property, defined in he
eduledRecording service specification. Refér)'to the ScheduledRecording service
spgcification [25] for details.

scription: The upnp:rating@type property indicates\ihe rating system used in }he

Thie upnp:rating@type property is highly recommended if the upnp:rating property is specifi¢d.

Ddgfault Value: N/A.

B.9.11.2 upnp:rating@advice

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO
Description: The upnp:rating@advice property indicates the advice that can be included|in
the rating system used in'the upnp:rating property.

The upnp:rating@advwice property is highly recommended if the upnp:rating property|is
spgcified and the referenced rating system gives valid advice.

Default Value::N/A.

B.9.11.3 \\upnp:rating@equivalentAge

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

[Y prop q g ng
system used in the ugng rat/ng property (as indicated by the upnp:rating@type property). The
equivalent age is the minimum age of the underlying rating system which allows the user to
view the content. The format and allowed values of the upnp:rating@equivalentAge property
are identical to those of the srs:matchedRating@equivalentAge property, defined in the
ScheduledRecording service specification. Refer to the ScheduledRecording service
specification [25] for details.

The upnp:rating@equivalentAge property is highly recommended if the upnp:rating property is
specified and the rating of referenced rating system can be translated to a minimum age. If
the rating system does not specify equivalent age values, or the specific rating value does not
specify an equivalent age, then this property is not allowed.
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Default Value: N/A.

B.9.12 upnp:recommendationID

Namespace: upnp Property Data Type: xsd:string Multi-Valued: YES

Description: The upnp:recommendationID property contains the unique recommendation ID
of a show.

The upnp:recommendationID property value is set by the ContentDirectory service based on
some device dependent information, such as an EPG database.

Default Value: None.

B.9.12.1 upnp:recommendation/D@type

Ngmespace: upnp Property Data Type: xsd:string Multi-Valued: NO

D¢scription: The upnp:recommendationID@type property indicates the type of the ID thaf is
coptained in the upnp:recommendation/D property.

The upnp:recommendationlD@type property is required if the uprpsrecommendationlD
property is specified.

If the upnp:recommendationID@type property is set to “SI_RECOMMENDATIONID”, then thle

uphp:recommendationID property is formatted as follows:

“<INetwork ID>,<Transport Stream ID>,<Service ID>,<Recommendation ID>".

If the upnp:recommendationID@type property is set to tCANN Name>, then the

uphp:recommendationlD property is formatted as follows:

“<Unique content ID, defined by the data provider>’.

Default Value: N/A — The property is required when the upnp:recommendationID property| is

present.

B.10 User Channel and EPG Related Properties

Table B.16 — User Channel and EPG Related Properties Overview
Property Name NS Data Type M-Val Reference

upnp:channelGroupName upnp xsd:string NO B.10.1
upnp:channelGrouplName@id upnp xsd:string NO B.10.1.1
upnp:callSign upnp xsd:string NO B.10.2
upnp:netwerkAffiliation upnp xsd:string NO B.10.3
upnp:ServiceProvider upnp xsd:string NO B.10.4
upnp=price upnp xsd:float YES B.10.5
upnp:price@currency upnp xsd:string NO B.10.5.1
nnnnn pavRor\iow YpAP xsd:-boolean NO. B10-6
upnp:epgProviderName upnp xsd:string NO B.10.7
upnp:dateTimeRange upnp xsd:string NO B.10.8
upnp:dateTimeRange@daylightSaving upnp xsd:string NO B.10.8.1

B.10.1 upnp:channelGroupName

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:channelGroupName property contains the user friendly name of the
channelGroup.
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Example: “Digital Terrestrial”, “DirecTV”

A channel group defines a group of channels. A device that has multiple tuners can provide
multiple channel groups. Moreover, a physical tuner device can provide multiple channel
groups (for example, a set-top-box that contains a single tuner but supports three different
input connections: terrestrial, cable, and satellite).

In a channel group, channels can be identified in various ways. For example, upnp:channellD,
upnp:channelName, or upnp:channelNr can be used for that purpose.

Default Value: None.

Bfﬂﬂ_ﬂnﬂmmem}la
Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:channelGroupName@id property contains the ID of a channél grqup
to differentiate it from other channel groups implemented in a ContentDirectory service.

Thie format of the upnp:channelGroupName@id property is as follows:

“w o n

<

CANN registered domain> <channel group id defined in the domain>

Example: “broadcast.com_DigitalSatellite”

Thle upnp:channelGroupName@id property is required if-\the upnp:channelGroupNaine
property is specified.

Default Value: N/A — The property is required when theyxupnpchannelGroupName property| is
preésent.

B.10.2 upnp:callSign

Ngmespace: upnp Property Data Type: xsd:string Multi-Valued: NO

D¢scription: The upnp:callSign property.‘contains the broadcast station call sign of the
aspociated broadcast channel. This is typically used for live content or recorded content.

Example: “KGW”.

If the upnp:callSign property is supported and upnp:class =
“object.item.audioltem.audieBroadcast” then the upnp:radioCallSign property shall also |be

supported and shall be set.equal to the value of the upnp:callSign property.

Ddfault Value: None.

B.10.3 upnpmetworkAffiliation

Namespacei upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:networkAffiliation property contains the name of the broadcast
nefwork-/or distribution network associated with this content. This is typically used for ljve
coptent or recorded content.

Example: “NBC”, “CBS”, “BBC”.
Default Value: None.

B.10.4 upnp:serviceProvider

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:serviceProvider property contains the friendly name of the service
provider of this content. This is typically used for live content or recorded content. Note that
one service provider can provide multiple channel groups.
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Example: “CANAL+”, “Echostar”, “SkyLife”.

Default Value: None.

B.10.5 upnp:price
Namespace: upnp Property Data Type: xsd:float Multi-Valued: YES

Description: The read-only upnp:price property contains the price for a broadcast, series,
program, movie, etc.

Default Value: None.

B.10.5.1 upnp:price@currency

Ngmespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The read-only upnp:price@currency property indicates the unit of currency usged
fon the upnp:price property. The allowed values for this property shall adhere to ISO 4217,
“Type Currency Code List”.

TT upnp:price@currency property is required if the upnp:price propertyis’specified.
D¢fault Value: N/A — The property is required when the_upnp:price property is present.

B.10.6 upnp:payPerView

Namespace: upnp Property Data Type: xsd:boelean Multi-Valued: VO

Description: The read-only upnp:payPerView property indicates whether the object
represents pay-per-view content. When set to “7”, the object is a pay-per-view object. When
sef to “0”, the object is not a pay-per-view object.

Default Value: “0”.

B.10.7 upnp:epgProviderName

N]mespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:epgProviderName property indicates the name of the Electrop
Prpgram Guide service provider:

Cc

Ddfault Value: None.

B.10.8 wupnp:dateTimeRange

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The-read-only upnp:dateTimeRange property indicates that all EPG items found
in this container’s subtree exist within this time range. The format of the upnp:dateTimeRarlge
property shall comply with the date-time-range syntax as defined in Annex E.

Ddfault-Value: None.

B.10.8.1 upnp:datelimeRange@daylightSaving
Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The read-only upnp:dateTimeRange@daylightSaving property indicates whether
the time values used in the upnp:dateTimeRange property, are expressed using as a
reference either Daylight Saving Time or Standard Time. This property is only applicable
when the time values in the upnp:dateTimeRange property are expressed in local time.
Whenever the time values in the upnp:dateTimeRange property are expressed in absolute
time, the upnp:dateTimeRange@daylightSaving property shall not be present on output and
shall be ignored on input.
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Allowed Values: See Table B.6.
B.11 Preserved Program Properties

Table B.17 — Preserved Program Properties Overview

Property Name NS Data Type M-Val Reference
upnp:programPreserved upnp xsd:string NO B.11.1
upnp:programPreserved@startTime upnp xsd:string NO B.11.1.1
upnp:programPreserved@startTimeDaylightSaving upnp xsd:string NO B.11.1.2
upnp: q@enarime upnp XSaTSIrNg NO BTTT T3
Upnp:programPreserved@endTimeDaylightSaving upnp xsd:string NO B.11.1.4
Upnp:preservedTimeRange upnp xsd:string YES B.1.1.2
Upnp:preservedTimeRange@startTime upnp xsd:string NO B.11.2.1
Upnp:preservedTimeRange@startTimeDaylightSaving | upnp xsd:string NO B.11.2.2
Upnp:preservedTimeRange@endTime upnp xsd:string NO B.11.2.3
Upnp:preservedTimeRange@endTimeDaylightSaving upnp xsd:string NO B.11.2.4
Upnp:programList upnp <XML> NO B.11.3
Upnp:programlList::program upnp xsd:string YES B.11.3.1
Upnp:programlList::program@preserved upnp xsd:boolean NO B.11.3.1.1

B.11.1 upnp:programPreserved
Ngmespace: UPnP Property Data Type.‘xsd:string Multi-Valued: NO

Djscription: The upnp:programPreserved property, when present, is used to describe
transitory (broadcast) content, which remains:available beyond its scheduled broadcast time
as| indicated by the upnp:scheduledStartTime property. When the value of this property| is
“OINGOING” or “COMPLETED?”, this indicates that a contiguous portion of the program contént
is ptill temporarily preserved, and can._be permanently recorded. In addition, if a res propefrty
is present, then it is also possible to-play this preserved content. If this property is not pres¢nt,
thig indicates that this object does not have preserved content.

Degfault Value: N/A.
Allowed Values:

Table 'B.18 — Allowed values for upnp:programPreserved

Value R/A Description

ONGOING’. A The transitory program content is preserved, and the ContentDirectory service i
still accumulating content for this program.

“COMPLETED” A The preservation of the content has ended.

B.tt tt—upnp:programPreserved@startTime
Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:programPreserved@startTime property indicates the time at which the
preservation of broadcast program content started. Ifthe value of the
upnp:programPreserved@startTime property would otherwise be equal to the value of the
upnp:scheduledStartTime property, then this property shall be omitted. Presence of this
property indicates that preservation of the program started after its scheduled start time. The
format of this property is defined in Annex E.2

Note that this property is volatile in nature, and can change at any time, for example when the
buffer becomes full. It is recommended to implement the Tracking Changes Option for objects
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containing this property so that control points can be informed of the change. It is
recommended to send out object modification events resulting from a modification of this
property at a moderate rate (for example, not lower than 15 seconds). When the
ContentDirectory service implementation does not have the Tracking Changes Option
implemented for these objects, the control point should refresh the property value by means
of a Browse() or Search() on that particular object just prior to using this property, for example
for creating a record schedule.

Default Value: None.

B.11.1.2 upnp:programPreserved@startTimeDaylightSaving

Description: The upnp:programPreserved@startTimeDaylightSaving property indicates
whether the time value used in the upnp:programPreserved@startTime property is éxpresded
us|ng as a reference either Daylight Saving Time or Standard Time. This property is oply
applicable when the time value in the upnp:programPreserved@startTime, property | is
expressed in local time. Whenever the time value in the upnp:programPreséryved@startTiine
property is expressed in absolute time, the upnpkptogramPreserved
@startTimeDaylightSaving property shall not be present on output and.shall be ignored [on
ingut.

Ddfault Value: “UNKNOWN”.
Allowed Values: See Table B.6.

B.11.1.3 upnp:programPreserved@endTime

Namespace: upnp Property Data Type< xsd:string Multi-Valued: NO

Description: The upnp:programPreserved@endTitne property indicates the time at which {he
préservation of broadcast program content stopped. If the ContentDirectory service is gtill
acpumulating content for this program, then_this property shall be omitted. If the value of the
uphp:programPreserved@endTime property” would otherwise be equal to the value of t{he
uphp:scheduledEndTime property, then this property shall be omitted. If the property|is
onitted, the value of the upnp:programPreserved property can be examined to determine
whether the preservation is still -ongoing or has completed at the scheduled end time.
Presence of this property indi¢ates that preservation of the program ended before [its
scheduled end time. The format.of this property is defined in Annex E.2.

Ddfault Value: None.

B.11.1.4 upnp:programPreserved@endTimeDaylightSaving

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description)~The upnp:programPreserved@endTimeDaylightSaving property indicates
whether thie\time value used in the upnp:programPreserved@endTime property is expressed
us|ng asca reference either Daylight Saving Time or Standard Time. This property is oply
applicable when the time value in the upnp:programPreserved@endTime property |is
expressed in local time. Whenever the time value in the upnp:programPreserved@endTine
property is expressed in absolute time, the upnp:programPreserved@endTimeDaylightSaving
property shall not be present on output and shall be ignored on input.

Default Value: “UNKNOWN”.
Allowed Values: See Table B.6.

B.11.2 upnp:preservedTimeRange

Namespace: upnp Property Data Type: xsd:string Multi-Valued: YES

Description: The upnp:preservedTimeRange property is used for transitory (broadcast)
content, which is available now but might not be available in the future. If this property is
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present, this indicates that a contiguous portion of the content associated with the object is
being temporarily preserved. The contiguous fragment of preserved content is identified by
the upnp:preservedTimeRange@startTime  and upnp:preservedTimeRange@endTime
properties, which represent the beginning and the end of the fragment. The value of this
property is empty.

Default Value: None.

B.11.2.1 upnp:preservedTimeRange@startTime

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

of
ined

in Annex E.2.

Default Value: N/A — The property is required when the upnp:preservedTimeRange:propefrty
is present.

B.11.2.2 upnp:preservedTimeRange@startTimeDaylightSaving

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:preservedTimeRange@startTimeDaylightSaving property indicates
wHether the time value used in the upnp:preservedTimeRange@startTime property|is
expressed using as a reference either Daylight Saving Time or*Standard Time. This propelrty
is pnly applicable when the time value in the upnp:preservedlimeRange@startTime propefrty
is expressed in local time. Whenever the time value in ﬂhe
uphp:preservedTimeRange@startTime property is gexpressed in absolute time, the
uphp:preservedTimeRange@startTimeDaylightSavind property shall not be present on output
angd shall be ignored on input.

Ddfault Value: “UNKNOWN”.
Allowed Values: See Table B.6.

B.11.2.3 upnp:preservedTimeRange@endTime

Ngmespace: upnp Property Data Type: xsd:string Multi-Valued: NO

préserved content fragment,xmeasured in units of time. If the ContentDirectory service is 4till
acfumulating content Yor the fragment whose beginning is indicated by the
uphp:preservedTimeRange@startTime property, then this property shall be omitted. The
foimat of this property~defined in Annex E.2.

Dgscription: The upnp:presekvedTimeRange@endTime property identifies the end of %he

Ddfault Value: None.

B.11.2.4 upnp:preservedTimeRange@endTimeDaylightSaving

Ngmespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Dgscription: The upnp:preservedTimeRange@endTimeDaylightSaving property indicafes
whether the time value used in the upnp:preservedTimeRange@endTime property is
expressed using as a reference either Daylight Saving Time or Standard Time. This property
is only applicable when the time value in the upnp.preservedTimeRange@endTime property is
expressed in local time. Whenever the time value in the upnp.preservedTimeRange@endTime
property is expressed in absolute time, the
upnp:preservedTimeRange@endTimeDaylightSaving property shall not be present on output
and shall be ignored on input.

Default Value: “UNKNOWN”.
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Allowed Values: See Table B.6.

B.11.3 upnp:programList

Namespace: upnp Property Data Type: <XML> Multi-Valued: NO

Description: The upnp:programList property identifies a collection of broadcast programs,
which are associated with the object, for example, a broadcast item representing a channel
might have a list of programs that are broadcast on the channel. The
upnp:programlList::program child property identifies the object ID of an object that represent a
program. The program list shall be in ascending order according to the scheduled start time.

Example-

<upnp:programList>

<upnp:program preserved="1">PROG OBJ ID 1</upnp:program>
<upnp:program>PROG _OBJ ID 2</upnp:program>
</ppnp:programList>

Ddfault Value: None.

B.11.3.1 upnp:programList::program

Namespace: UPnP Property Data Type: xsd:string Multi-Valued: YES
Description: The upnp:programList::program property contains the object ID of the object
rejresenting a program in the list. For an example see above.

Default Value: None.

B.11.3.1.1 upnp:proqgramlList::program@presérved

Ngmespace: UPnP Property Data Fype: xsd:Boolean Multi-Valued: NO

Description: The upnp:programlList::progtam@preserved property indicates whether fthe
coptent of the program represented by the object, whose object ID is identified by the
uphp:programlList::program property,.&is being temporarily preserved. Additionally, fthe
referenced object will also have its wghp:programPreserved property present. For an example
sep above.

Default Value: “0”.
B.f12 Radio Broadcast-Properties

Table B.19 — Radio Broadcast Properties Overview

Property Name NS Data Type M-Val Reference
upnp:radioCallSign upnp xsd:string NO B.12.1
upnp:radioStationID upnp xsd:string NO B.12.2
upnp:radioBand upnp xsd:string NO B.12.3
B.12.1 upnp:radioCallSign
Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:radioCallSign property contains a radio station call sign, for example,
“KSJO”.

Default Value: None.

B.12.2 upnp:radioStationID
Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO
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Description: The upnp:radioStation/D property contains some identification, for example,
“107.7”, broadcast frequency of the radio station.

Default Value: None.

B.12.3 upnp:radioBand
Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:radioBand property contains the radio station frequency band.

Default Value: None.

Allowed Values:

Table B.20 — Allowed values for upnp:radioBand

Value R/A Description

“AM"
“EM”

“Shortwave”

“Internet’

“Satellite”

B [I>(1>(>|>

Vendor-defined

B.f13 Video Broadcast Properties

Table B.21 — Video Broadcast Properties Overview

Property Name NS Data Type M-Val Reference
upnp:channelNr upnp xsd:int NO B.13.1
upnp:channelName upnp xsd:string NO B.13.2
upnp:scheduledStartTime upnp xsd:string NO B.13.3
upnp:scheduledStartTime@usage upnp xsd:string NO B.13.3.1
upnp:scheduledStartTime@udaylightSaving upnp xsd:string NO B.13.3.2
upnp:scheduledEndTime upnp xsd:string NO B.13.4
upnp:scheduledEndlime@daylightSaving upnp xsd:string NO B.13.4.1
upnp:schedulédDdration upnp xsd:string NO B.13.5

B.13.1 upap:channelNr

Ngmespace: upnp Property Data Type: xsd:int Multi-Valued: NO

D¢scription: The upnp:channelNr property contains the number of the associated broadcast

chbnnel—This-is i‘ypir\nlly used-for live content orrecorded content.

If there exists a upnp:channellD property with its dependent property upnp:channellD@type
property set to “DIGITAL”, then the upnp:channelNr property shall be set equal to the major
channel number from that upnp:channellD property.

Else, if there exists a upnp:channellD property with its dependent upnp:channellD@type
property set to “ANALOG”, then the upnp:channelNr property shall be set equal to the value of
that upnp:channellD property.

Else, the upnp:channelNr property shall not exist.

Default Value: None.
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B.13.2 upnp:channelName
Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:channelName property contains the user-friendly name of the
associated broadcast channel. This is typically used for live or recorded content.

Default Value: None.

B.13.3 upnp:scheduledStartTime

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO
D . - a
scheduled program, intended for use by tuners. The format shall be compliant to [47]\gnd
shpuld be compliant to [48].

Default Value: None.

B.13.3.1 upnp:scheduledStartTime@usage

Ngmespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:scheduledStartTime@usage property is usedyto indicate whether fhe
uphp:scheduledStartTime and upnp:scheduledEndTime propertieg contain the start and gnd
times of a scheduled program event, or contain the start and end"times of the time windpw
within which on-demand content is available for consumption,

Ddfault Value: “SCHEDULED PROGRAM”.

Allowed Values:

Table B.22 — Allowed values for upnp:scheduledStartTime@usage

Value R/A Description
“SCHEDULED PROGRAM’ A the upnp:scheéduledStartTime and upnp:scheduledEndTime properties
containithe start and end times of a scheduled program event.
“ON_IDEMAND” A the wpnp:scheduledStartTime and upnp:scheduledEndTime properties

contain the start and end times of the time window within which on-demgnd
centent is available for consumption.

B.{13.3.2 upnp:schedufedStartTime@daylightSaving
Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The-upnp:scheduledStartTime@daylightSaving property indicates whether f{he
time value used in‘the upnp:scheduledStartTime property is expressed using as a reference
either DaylightiSaving Time or Standard Time. This property is only applicable when the tine
value in the<épnp:scheduledStartTime property is expressed in local time. Whenever the time
value in\the upnp:scheduledStartTime property is expressed in absolute time, fthe
uphp:scheduledStartTime@daylightSaving property shall not be present on output and shall
beligrored on input.

Default Value: “UNKNOWN".
Allowed Values: See Table B.6.

B.13.4 upnp:scheduledEndTime
Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:scheduledEndTime property is used to indicate the end time of a
scheduled program, intended for use by tuners. The format shall be compliant to [47] and
should be compliant to [48].

Default Value: None.
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B.13.4.1 upnp:scheduledEndTime@daylightSaving
Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:scheduledEndTime@daylightSaving property indicates whether the
time value used in the upnp:scheduledEndTime property is expressed using as a reference
either Daylight Saving Time or Standard Time. This property is only applicable when the time
value in the upnp:scheduledEndTime property is expressed in local time. Whenever the time
value in the upnp:scheduledEndTime property is expressed in absolute time, the
upnp:scheduledEndTime@daylightSaving property shall not be present on output and shall be
ignored on input.

Default Value “LINKNOWN".

Allowed Values: See Table B.6.

B.13.5 upnp:scheduledDuration

Ngmespace: upnp Property Data Type: xsd:string Muilti-Valued: NO

Description: The upnp:scheduledDuration property indicates the scheduled duration of a
scheduled program. The duration format syntax of the upnp:scheduledDuration property| is
defined in Annex E.

Example: “P01:30:00” (one hour and thirty minutes), “P2D01:15:00*(two-day and seventy flve
miputes).

It iis highly recommended that whenever the upnp:scheduledDurationTime property is present,
the upnp:scheduledStartTime and upnp:scheduledEndTinte properties are also provided.

D¢fault Value: None.
B.14 Physical Tuner Status-related Properties

Table B.23 — Physical Tuner'Status-related Properties Overview

Property Name NS Data Type M-Val Reference
upnp:signalStrength upnp xsd:int NO B.14.1
upnp:signallLocked upnp xsd:boolean NO B.14.2
upnp:tuned upnp xsd:boolean NO B.14.3

B.14.1 upnp:signalSitrength

Namespace: upnp Property Data Type: xsd:int Multi-Valued: NO

Description: The'read-only upnp:signalStrength property contains the relative strength of {he
signal that.is~used to retrieve the content for the item. A value of 0 indicates “no sigpal
detected™A/value of 100 indicates “best possible” signal strength. A value of -1 indicates that
the signal strength is currently unknown. Values less than -1 or greater than 100 are reserVled
fon future use and shall be treated as -1.

A change in the value of this property does not result in a change in the SystemUpdatelD
state variable or the corresponding ContainerUpdatelDs state variable. Therefore, a change to
the this property does not constitute an object modification.

Default Value: None.

B.14.2 upnp:signalLocked

Namespace: upnp Property Data Type: xsd:boolean Multi-Valued: NO

Description: The read-only upnp:signalLocked property indicates whether the signal strength
is sufficiently strong to enable the hardware to lock onto the signal at the current target
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frequency. When set to “7”, the signal strength is high enough for the hardware to lock onto it.
When set to “0”, the signal strength is too low for the hardware to lock onto it.

A change in the value of this property does not result in a change in the SystemUpdatelD
state variable or the corresponding ContainerUpdatelDs state variable. Therefore, a change to
the this property does not constitute an object modification.

Default Value: None.

B.14.3 upnp:tuned
Namespace: upnp Property Data Type: xsd:boolean Multi-Valued: NO

Ddscription: The read-only upnp:tuned property indicates whether a hardware resource| is
cufrently tuned to retrieve the content represented by this item. When set to “1”, there ig a
hardware resource currently tuned to this item. When set to “0”, there is no hardware resource
cufrently tuned.

Ddfault Value: None.
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B.15 MultiStream-related Properties

Table B.24 — MultiStream Properties Overview

Property Name NS Data Type M-Val Reference
upnp:resExt::isSyncAnchor upnp xsd:boolean NO B.15.1
upnp:resExt::componentinfo upnp <XML> YES B.15.2
upnp:resExt::componentinfo::componentGroup upnp <XML> YES B.15.2.1
upnp:resExt::componentinfo upnp xsd:string NO B.15.2.1.1
::componentGroup@grouplD

pnp:resExt::componentinfo::componentGroup upnp xsd:boolean NO B.15.2.1.2
@required

pnp:resExt::componentinfo::componentGroup upnp <XML> YES B.15.2.1.3
J:component

pnp:resExt::componentinfo::componentGroup upnp xsd:string NO B-156.2.1.3.1
:component@component/D

pnp:resExt::componentinfo upnp xsd:boolean NO B.15.2.1.3.2
-:componentGroup

:component@supportive

pnp:resExt::componentinfo::componentGroup upnp xsd:string NO B.15.2.1.3.3
:component@support/D

pnp:resExt::componentinfo::componentGroup upnp xsd:string NO B.15.2.1.3.4
:component::componentClass

pnp:resExt::componentinfo::componentGroup upnp xsd:string NO B.15.2.1.3.5
:component::contentType

pnp:resExt::componentinfo::componentGroup upnp xsd:string NO B.15.2.1.3.5.1
:component::contentType@MIMEType

pnp:resExt::componentinfo::componentGroup upnp xsd:string NO B.15.2.1.3.5.2
:component::contentType@extendedType

pnp:resExt::componentinfo::componentGroup s upnp xsd:string NO B.15.2.1.3.5.3
omponent::contentType@protection

pnp:resExt::componentinfo::componentGrédp:: upnp xsd:unsignedint NO B.15.2.1.3.5.4
omponent:: contentType@bitrate

pnp:resExt::componentinfo::componentGroup:: upnp xsd:unsignedint NO B.15.2.1.3.5.5
omponent:: contentType@bitsPerSample

pnp:resExt::componentinfolcdmponentGroup:: upnp xsd:unsignedint NO B.15.2.1.3.5.6
omponent:: contentType@sampleFrequency

pnp:resExt::componentifo::componentGroup:: upnp xsd:unsignedint NO B.15.2.1.3.5.7
omponent:: content Fype@nrAudioChannels

pnp:resExt::componentinfo::componentGroup:: upnp xsd:string NO B.15.2.1.3.5.8
omponent:/CohtentType@resolution

pnp:resExtiicomponentinfo::componentGroup:: upnp xsd:unsignedint NO B.15.2.1.3.5.9
ompeient:: contentType@colorDepth

rhy.resExt::componentinfo::componentGroup:: upnp xsd:string NO B.15.2.1.3.5.10
aomponentrcontentTune@framerate
upnp:resExt::componentinfo::componentGroup upnp xsd:string NO B.15.2.1.3.5.3
::component::language
upnp:resExt::componentinfo::componentGroup upnp <XML> NO B.15.2.1.3.7
::component::compRes
upnp:resExt::componentinfo::componentGroup upnp xsd:anyURI NO B.15.2.1.3.7.1
::component::compRes:.res
upnp:resExt::componentinfo::componentGroup upnp xsd:string NO B.15.2.1.3.7.1.1
::component::compRes::res@protocolinfo
upnp:resExt::componentinfo::componentGroup upnp xsd:anyURI NO B.15.2.1.3.7.1.2
::component::compRes::res@importUri
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Property Name NS Data Type M-Val Reference

upnp:resExt::componentinfo::componentGroup upnp xsd:boolean NO B.15.2.1.3.7.2
::component::compRes::isSyncAnchor

upnp:resExt::componentinfo::componentGroup upnp xsd:string NO B.15.2.1.3.7.3
::component::compRes::refUDN

upnp:resExt::componentinfo::componentGroup upnp xsd:string NO B.15.2.1.3.7.4
.:component::compRes::refObject/D

upnp:resExt::componentinfo::componentGroup upnp xsd:string NO B.15.2.1.3.7.5
;:component::compRes::refReslD

t--isSvncAnchaor

Namespace: upnp Property Data Type: xsd:boolean Multi-Valued:\ VO

—
(2

D¢scription: This property, if set to “7”, indicates that the resource identified by thelobjed
re$ property that is extended by this upnp:resExt instance contains time-synchfonization
information (for example the Program Clock Reference in MPEG-2 Transport(Streams), sych
that another resource that is streamed and played back in conjunction with this resource gan
be| properly synchronized during playback. If set to “0”, this means that'the corresponding
regource contains no time-synchronization information, and has to rely>on another resouice
wHose upnp:resExt::isSyncAnchor or upnp:resExt::componentinfo::componentGrdup

;:cpmponent::compRes::isSyncAnchor property value is “1” to syn¢hronize to during playbagk.
A fesource whose upnp:resExt::isSyncAnchor property value is<4"is further referred to as a
syhchronization anchor. A completely self-contained stream with no associated resources| is
by|default a synchronization anchor.

D¢dfault Value: “71”.

B.5.2 upnp:resExt::componentinfo

Namespace: upnp Property Data Fype: <XML> Multi-Valued: YES

D¢scription: This property contains the deseription of a bundle of different media components
that are embedded in the corresponding*tesource identified by the res property. Each bungdle
is [represented by one upnp:resExt::eomponentinfo instance and contains a number | of
semantically coherent components. The components in a bundle are grouped as indicated |by
th upnp:resExt::componentinfo..componentGroup property, and each component |is
depgcribed by the upnp:resExt’*¢omponentinfo::componentGroup::component property. The
component’s class, as identified by the upnp:resExt::componentinfo::componentGrdup
..cpmponent::component@lass property, indicates its media type (for example audio/video).

Ndte: Each upnp:resExt::componentinfo can contain different combinations of AV streams.
Hdwever, while upfOpiresExt::componentinfo properties are related to one another, they dan
algo be renderedlindependently. To playback different upnp:resExt::componentinfo propert|es
copcurrently on’a‘media renderer, multiple AVTransport instances can be used.

Ddfault Value: None.

B.15:2:1 upnp:resExt::componentinfo::componentGroup

Description: This property contains the description of a set of media components that are
grouped together. Each component group contains one or more components (as described by
the upnp:resExt::componentinfo::componentGroup::component property).

Default Value: None.

B.15.2.1.1 upnp:resExt::componentinfo::componentGroup@gqroupl/D

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO
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Description: This required property identifies the group that contains one or more
components. Its format and value can be any arbitrary string, but at all times, all instances of
this property shall contain a unique value within a given object.

Default Value: N/A — This property is required when the upnp:resExt::componentinfo
::componentGroup property is present.

B.15.2.1.2 upnp:resExt::componentinfo::componentGroup@required

Namespace: upnp Property Data Type: xsd:boolean Multi-Valued: NO

Description: This required property indicates whether the component group is essential for a
meaningful user experience during playback For example a video component is typically
esgential for a movie experience, while a subtitle component could be considered/non-
esgential. When set to “1”, then one or more components of this component group shall |be
ingluded in the playback of the containing upnp:resExt::componentinfo property. Whepn'set| to
“01, then this group may be left out of the playback.

Default Value: N/A — This property is required when the upnp:resExtiscomponentinfo
:cpmponentGroup property is present.

(9]

B.15.2.1.3 upnp:resExt::componentinfo::componentGroup::compenent

Tl

Namespace: upnp Property Data Type: <XML> Multi-Valued: YES

Description: This property gives a description of a component“inside a component grolip.
Thiere shall be at least one component instance inside a compohent group.

Ddfault Value: None.

B.15.2.1.3.1 upnp:resExt::componentinfo::cofitponentGroup::component
@componentID
Namespace: upnp Property Data ‘Type: xsd:string Multi-Valued: VO

Description: This required property identifies the component inside a set of components
within a upnp:resExt instance. Its format and value can be any arbitrary string, but at all times
alllinstances of this property shall contain a unique value within a given object.

Ddfault Value: N/A — This pfoperty is required when the upnp:resExt::componentipfo
;:cpmponentGroup::component-property is present.

B.15.2.1.3.2 upnp:resExt::componentinfo::componentGroup::component
@supportive
Namespace: upnp Property Data Type: xsd:boolean Multi-Valued: VO

Description: This property indicates whether the component is needed as a support|ve
component to-support correct playback of another component in the group. If set to “7”, then
this component does not need to be selected during playback, unless it is referred to by a
selected~ . component via the upnp:resExt::componentinfo::componentGroup::compongnt
@puppertiD property.

Default Value: “0".

B.15.2.1.3.3 upnp:resExt::componentinfo::componentGroup::component@supportiD

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: This property indicates whether the component needs a supportive component
in order to achieve correct playback. An example is a subtitle component, which needs an
additional timing file containing information on when to display the subtitle text. The value of
this property corresponds to the value of the upnp:resExt::componentinfo::componentGroup
::component@componentID property of the corresponding supportive component, which shall
have its upnp:resExt::componentinfo::componentGroup::component@supportive property
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value set to “71”. The supportive component that is referred to shall be in the same component
group.

Default Value: None.

B.15.2.1.3.4 upnp:resExt::componentinfo::componentGroup::component
::componentClass

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: This required property indicates the class of the component.

Default Value: N/A — This property is required when the upnp:resExt::componentinfo
:cpmponentGroup::component property is present.

Q

A

owed Values:

Table B.25 — Allowed values for upnp:resExt::componentinfo::componentGroup
::component::componentClass

Value R/A Description

“Audio” A Represents elementary content intended for.the“audible part of the
user experience.

“Video” A Represents elementary content intended for the visual part of the
user experience.

“Caption” A Represents a series of words sgpéerimposed on some location of the
video frames that communicate.dialogue to the hearing-impaired or
translate foreign dialogue. Normally used only in North America.

“Subtitle” A Represents a series of.words superimposed on some location of the
video frames that communicate dialogue.

“Unknown” A Class of the compaenent is unknown

Vendor-defined X

B.15.2.1.3.5 upnp:resExt::componentinfo::componentGroup::component
::contentType
Ngmespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: This required property indicates the encoding format of the component.

Default Value: N/A — This-property is required.

B.15.2.1.3.5.1 upnhp:resExt::componentinfo::componentGroup::component
:icontentType@MIMEType
Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: This required property identifies the encoding format of the component, |as
depcribed by the MIME specification [49]. Components shall represent elementary media
ty es. Multlplexed media formats such as V|deo/MP2T shaII be descnbed in terms of their

coonnen properties to descrlbe each MIMEType contamed within the muIt|pIex item.
Default Value: N/A — This property is required.

B.15.2.1.3.5.2 upnp:resExt::componentinfo::componentGroup::component
::contentType@extendedType

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: This required property provides possible additional information needed to set up
playback of the associated component. The format and value correspond to the 4" field of the
res@protocolinfo property (see subclause B.2.1.1). See also Annex C.2 of the UPnP A/V
ConnectionManager service [9]..
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Default Value: None.

B.15.2.1.3.5.3 upnp:resExt::componentinfo::componentGroup::component ::content
Type@protection
Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: This allowed property contains some identification of a protection system used
for a specific component of a multi-component resource. Its usage is identical to that of the
res@protection property except its target resource is a specific component of a multi-
component item. See subclause B.2.1.5.

Default Value - None

B.15.2.1.3.5.4 upnp:resExt::componentinfo::componentGroup::component
::contentType@bitrate

Ngmespace: upnp Property Data Type: xsd:unsignedint Multi-Valued: NO

D¢scription: This allowed property indicates the bitrate in bytes/second of‘the encoding for
a ppecific component of a multi-component resource. Its usage is identical to that of the
res@bitrate property except its target resource is a specific componentiaf‘a multi-componént
item. See subclause B.2.1.6.

Ddfault Value: None.

B.15.2.1.3.5.5 upnp:resExt::componentinfo::componentGroup::component
::contentType@bitsPerSample

N]mespace: upnp Property Data Type: xsd:unsignedint Multi-Valued: NO

Description: This allowed property indicates the pumber of bits used to represent one sample
of |]a specific component of a multi-component.resource. Its usage is identical to that of the
res@bitsPerSample property except its target’resource is a specific component of a multi-
component item. See subclause B.2.1.7.

Ddfault Value: None.

B.15.2.1.3.5.6 upnp:resExt::componentinfo::componentGroup::component
::contentType@sampleFrequency

mespace: upnp Property Data Type: xsd:unsignedint Multi-Valued: NO

specific component of \a multi-component resource. Expressed in Hz. Its usage is identical| to
that of the res@sampleFrequency property except its target resource is a specific compong¢nt

B.15.2,1:3:5.7 upnp:resExt::componentinfo::componentGroup::component
::contentType@nrAudioChannels

—HPRP Property DataTFypexsdunsigredtrit——Multi-VialuedsNO

Description: The allowed property indicates the number of audio channels present in a
specific audio component of a multi-component resource, for example, 1 for mono, 2 for
stereo, 6 for Dolby Surround. Its usage is identical to that of the res@nrAudioChannels
property except its target resource is a specific component of a multi-component item. See
subclause B.2.1.9.

Default Value: None.
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B.15.2.1.3.5.8 upnp:resExt::componentinfo::componentGroup::component
::contentType@resolution

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: This allowed property indicates the XxY resolution, in pixels, of a specific
component of a multi-component resource (typically an imageltem or videoltem). The string
pattern is of the form: “[0-9]+x[0-9]+” (one or more digits, followed by “x”, followed by one or
more digits). Its usage is identical to that of the res@resolution property except its target
resource is a specific component of a multi-component item. See subclause B.2.1.10 for

additional description.

upnp:resExt::componentinfo::componentGroup::component
::contentType@colorDepth

Namespace: upnp Property Data Type: xsd:unsignedint Multi-Valued: NO

Description: This allowed property indicates the number of bits per pixel used-to represent a
specific video or image component of a multi-component resource. Its usage is identical|to
that of the res@ColorDepth property except its target resource is a specific component of a
mylti-component item. See subclause B.2.1.11.

Ddfault Value: None.

B.15.2.1.3.5.10 upnp:resExt::componentinfo::componentGroup::component
::contentType@framerate

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

D¢scription: This allowed property indicates the/ frame rate in frames/second of the
encoding of a specific video component of a-multi-component resource including a trailing
indication of progressive or interlaced scanning. Format of the string <numeric value>p|or
<r)].4meric value>i. See subclause B.2.1.22.

E
29197i indicates a frame rate of 29.97% frames per second interlaced scanning

ample:

30p indicates a frame rate of 30*frames per second progressive scanning

50j indicates a frame rate of 50 frames per second interlaced scanning.
Default Value: None.

B.115.2.1.3.6 uphpresExt::componentinfo::componentGroup::component::language

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

D¢scription:{This property indicates the language used in the component. Its format and
value are‘the same as defined for the dc:language property (see subclause B.8.7).

D(1fau|t Value: None.

B.15.2.1.3.7 upnp:resExt::componentinfo::componentGroup::component::compRes

Namespace: upnp Property Data Type: <XML> Multi-Valued: NO
Description: This property describes the characteristics of a resource, which is distinct from
the content binary identified by the res property which this upnp:resExt property corresponds
to. This resource can be described by a separate ContentDirectory service item or a local URI.

Default Value: None.
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B.15.2.1.3.7.1 upnp:resExt::componentinfo::componentGroup::component
::compRes::res

Namespace: upnp Property Data Type: xsd:anyURI Multi-Valued: NO

Description: This property indicates a resource, typically a media file, associated with this
component. If the value of this property is not present, then the content has not yet been fully
imported by the ContentDirectory service and is not yet accessible for playback purposes.
Values shall be properly escaped URIs as described in [40].

When an implementation supports the QoS res@tspec property, then the implementation shall
incorporate any additional bandwidth caused by transferring this URI. When additional

MmnBPas |IRls arg salactable the ras@isnac nranertv shall ha incraasad hyv thge handwidt
CO (0]
P T T TP ST PrOP oYy Y

the maximum bandwidth from the selectable components.

Ddfault Value: None.

B.15.2.1.3.7.1.1 upnp:resExt::componentinfo::componentGroup::component
::compRes::res@protocollnfo

Namespace: upnp Property Data Type: xsd:string Multi-Valued: VO

Description: This required property identifies the protocol that shallkbe used to transmit {he
regource (see also Annex C.2 of UPnP A/V ConnectionManager servicé [9]).

Default Value: N/A — The property is required when the\upnp:resExt::componentipfo
.:cpbmponentGroup::component::compRes::res property is present.

B.15.2.1.3.7.1.2 upnp:resExt::componentinfo::componentGroup::component
::compRes::res@importUri

Ngmespace: upnp Property Data Type: xsd:string Multi-Valued: NO

imported to the ContentDirectory service viarthe ImportResource() action or HTTP POST. The
uphp:resExt::componentinfo::componentGkoup::component::compRes::res@importUri
prcbperty identifies a download portal for the associated upnp:resExt::componentipfo
.:cpbmponentGroup::component::compRes:.res property of a specific target component. Iif is
usgd to create a local copy of the external content. After the transfer finishes successfully, fhe
logal content is then associated«with the target component by setting the target componernt’s
uphp:resExt::componentinfo:6omponentGroup::component::compRes::res property value t¢ a
URI for that content, whichomay or may not be the same URI as the one specified in the
uphp:resExt::componentinfo::componentGroup::component::compRes::res@importUri
property, depending on\the ContentDirectory service implementation.

DFcription: This property indicates the URIy'via which the component resource can |be

Ddfault Value: Nong.

B.115.2.1.3.7:2 upnp:resExt::componentinfo::componentGroup::component
::compRes::isSyncAnchor

mespace: upnp Property Data Type: xsd:boolean Multi-Valued: NO

N

the upnp:resExt::componentinfo::componentGroup::component::compRes::res property
contains time-synchronization information. If this property is set to “0”, the corresponding
resource contains no time-synchronization information. See the upnp:resExt::isSyncAnchor
property in subclause B.15.1 for futher details on usage of timing information.

Default Value: “0".

B.15.2.1.3.7.3 upnp:resExt::componentinfo::componentGroup::component
::compRes::ref UDN

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO
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Description: This property indicates the UDN of the MediaServer device that contains the
object which provides additional metadata describing the resource identified by the
upnp:resExt::componentinfo::componentGroup::component::compRes property.

Note: A control point can use this value to perform a Browse() or a Search() to obtain more
detailed information on this component resource. The res property that is identified by the
upnp:resExt::componentinfo::componentGroup::component::compRes::refResID property is
located within the object which is identified by the upnp:resExt::componentinfo
::componentGroup::component::compRes::refObjectID property.

Default Value: None.

B.15.2.1.3.7.4 upnp:reskxt::componentinfo::componentGroup::component

::compRes::refObjectIiD

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO
D¢scription: This property indicates the object ID of the object that contains additiopal
mgtadata describing the resource indicated by the upnp:resExti:componentipfo

:cpmponentGroup::component::compRes property.

Q

Ddfault Value: None.

B.15.2.1.3.7.5 upnp:resExt::componentinfo::componentGrdup::component

::compRes::refResID

Namespace: upnp Property Data Type: xsd:string Multi-Valued: VO

Description: This property indicates the res@id property of the resource within the objgct,
whHose object ID is indicated by the upnpi#esExt::componentinfo::componentGrdup
.:cpbmponent::compRes::refObjectID property, which ‘contains additional metadata describing
the resource indicated by the wupnp:resExt.:cémponentinfo::componentGroup::componént
::cpompRes property. The value of the res property, which is identified by the upnp:reskxt
:cpmponentinfo::componentGroup::component.:compRes::.refResID property in the referned
ect, shall be equal to the value of(the upnp:resExt::componentinfo::componentGrqup
:cbmponent::compRes:res property.

O
O TI0 |0

D¢dfault Value: None.
B.16 Segmentation-related Properties

Table B{26"— Segmentation-related Properties Overview

Property:Name NS Data Type M-Val Reference
Lpnp:segmentlD upnp xsd:string YES B.16.1
Lpnp:resExt:.segrmentinfo upnp xsd:string NO B.16.2

pnp:resExty’'segmentinfo@baseObject!D upnp xsd:string NO B.16.2.1
LpnpresExt::segmentinfo@baseResID upnp xsd:string NO B.16.2.2

phbresExt::segmentinfo::timeRange upnp xsd:string NO B.16.2.3
upnp:resExt::segmentinfo::timeRange@start upnp xsd:string NO B.16.2.3.1
upnp:resExt::segmentinfo::timeRange@end upnp xsd:string NO B.16.2.3.2
upnp:resExt::segmentinfo::byteRange upnp xsd:string NO B.16.2.4
upnp:resExt::segmentinfo::byteRange@start upnp xsd:unsignedLong NO B.16.2.4.1
upnp:resExt::segmentinfo::byteRange@end upnp xsd:unsignedlLong NO B.16.2.4.2
upnp:resExt::segmentinfo::frameRange upnp xsd:string NO B.16.2.5
upnp:resExt::segmentinfo::frameRange@start upnp xsd:unsignedlLong NO B.16.2.5.1
upnp:resExt::segmentinfo::frameRange@end upnp xsd:unsignedLong NO B.16.2.5.2
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B.16.1 upnp:segmentID
Namespace: upnp Property Data Type: xsd:string Multi-Valued: YES

Description: The upnp:segmentID property identifies an item representing a segment of the
content of this item. The value of this property is the object ID of the segment item. A
segment item identified by the upnp:segmentiD property shall contain at least one res
property with a upnp:resExt::segmentinfo@baseObjectID property value identifying this item.

Default Value: None.

B.16.2 upnp:resExt::segmentinfo
Ngmespace upnp Property Data Type: Xsd string Mutt=Vatoed: VO

Description: The upnp:resExt::segmentinfo property is a sub-element of upnp:resExt propefrty.
It gontains the segment information specific to a certain res property of the containinglitem.

Ddfault Value: None.

B.16.2.1 upnp:resExt::segmentinfo@baseObjectID

Ngmespace: upnp Property Data Type: xsd:string Multi-Valued: NO

D¢scription: The upnp:resExt::segmentinfo@baseObjectID property, contains the object 1D| of

the base content item that this segment descriptor is associated with. This property|is
required when the upnp:resExt::segmentinfo property is present,

Ddfault Value: N/A — The property is required when the wupnp:resExt::segmentinfo property is
present.

B.[16.2.2 upnp:resExt::segmentinfo@baseResliD,

Namespace: upnp Property Data Fype: xsd:string Multi-Valued: NO

Description: This property identifies the value of the res@id property of the base contgnt
item with which this segment descriptoris associated. This property is required when the
uphp:resExt::segmentinfo property is present.

Default Value: N/A — The propertyis required when the upnp:resExt::segmentinfo property is
présent.

B.[16.2.3 upnp:resExt:;segmentinfo::timeRange

Ngmespace: upnp Property Data Type: xsd:string Multi-Valued: VO

Description: This_property identifies a contiguous fragment of the base content measured| in
unjts of time, which starts at upnp:resExt::segmentinfo::timeRange@start, and ends |at
uphp:resExt::segmentinfo::timeRange@end. This property is a required child element of the
uphp:resExtSegmentinfo property. The value of this property is empty.

Default Value: N/A — The property is required when the upnp:resExt::segmentinfo property is
pr«fsent.

B.16.2.3.1 upnp:resExt::segmentinfo::timeRange@start

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: This property is a required property of the associated
upnp:resExt::segmentinfo::timeRange property. It indicates the start point of the time range.
The format of this property shall comply with the time syntax as defined in Annex E. The

upnp:timeRange values are measured relative to the base content with 00:00:00 indicating the
start of the base content. The upnp:timeRange values are subject to the following conditions:

e The upnp:timeRange parameters shall specify a non-NULL fragment of the base content.
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e The upnp:timeRange parameters shall comply with:
upnp:timeRange@start < upnp:timeRange@end.

Default Value: N/A — The property is required when the upnp:resExt::segmentinfo::timeRange
property is present.

B.16.2.3.2 upnp:resExt::segmentinfo::timeRange@end

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: This property is a required property of the associated

Ddfault Value: N/A — The property is required when the upnp:resExt::segmentinfo::timeRarge
property is present.

B.16.2.4 upnp:resExt::segmentinfo::byteRange

Namespace: upnp Property Data Type: xsd:string Multi-Valued: VO

Description: This property identifies a contiguous fragment of the basé-content measured| in
unjts of bytes, which starts at upnp:resExt::segmentinfo::byteRangé@start, and ends |at
uphp:resExt::segmentinfo::byteRange@end. The value of this property’is empty.

Thle upnp:byteRange values are measure relative to the basgcontent with 0 indicating the
stgrt of the base content. The upnp:byteRange values are subject to the following conditions:

e | The upnp:byteRange parameters shall specify a non-NULL fragment of the base content]

e | The upnp:byteRange parameters shall comply with:
upnp:byteRange@start < upnp:byteRange@efid.

Ddfault Value: None.

B.16.2.4.1 upnp:resExt::segmentinfe::byteRange@start

Namespace: upnp Property Data Type: xsd:unsignedLong Multi-Valued: NO

Description: This property is a.required property of the associated upnp:resExt::segmentinfo
::blyteRange property. It indicates the start point of the byte range. This property is a 644bit
unpigned integer.

Ddfault Value: N/A — The property is required when the upnp:resExt::segmentinfo::byteRarge
property is present.

B.16.2.4.2 uphp:resExt::segmentinfo::byteRange@end

Namespace-upnp Property Data Type: xsd:unsignedLong Multi-Valued: NO

Description: This property is a required property of the associated upnp:resExt::segmentinfo
::byteRange property. It indicates the end point of the byte range. This property is a 644bit
unsighed integer.

(o

>

Default Value: N/A — The property is required when the upnp:resExt::segmentinfo::byteRange
property is present.

B.16.2.5 upnp:resExt::segmentinfo::frameRange

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: This property identifies a contiguous fragment measured in units of frames,
which starts at upnp:resExt::segmentinfo::frameRange@start, and ends at upnp:resExt
.:segmentinfo::frameRange@end. The value of this property is empty.
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The upnp:frameRange values are measured relative to the base content with 0 indicating the
start of the base content. The upnp:frameRange values are subject to the following conditions:

e The upnp:frameRange parameters shall specify a non-NULL fragment of the base content.

e The upnp:frameRange parameters shall comply with:
upnp:frameRange@start < upnp:frameRange@end.

Default Value: None.

B.16.2.5.1 upnp:resExt::segmentinfo::frameRange@start

Namespace: upnp Property Data Type: xsd:unsignedLong Multi-Valued: NO

DJscription: This property is a required property of the associated upnp:resExt::segmentinfo
::flfameRange property. It indicates the start point of the frame range. This property is'a)64-bit
unpigned integer.

>

Ddfault Value: N/A - The property is required when the upnp:resExt!:segmentipfo
::flrameRange property is present.

B.16.2.5.2 upnp:resExt::segmentinfo::frameRange@end

N]mespace: upnp Property Data Type: xsd:unsignedLong Multi-Valued: NO
Description: This property is a required property of the associated upnp:resExt::segmentipfo
::flameRange property. It indicates the end point of the frame~range. This property is a 64bit
unsigned integer.

Default Value: N/A — The property is required (when the upnp:resExt::segmentipfo
:.flrameRange property is present.

.17 Bookmark-related Properties

Table B.27 — Bookmark-related Properties Overview

Property Name NS Data Type M-Val Reference|
@neverPlayable DIDL-Lite xsd:boolean NO B.17.1
Yipnp:bookmarklD upnp xsd:string YES B.17.2
pnp:bookmarkedObject!D upnp xsd:string NO B.17.3
ypnp:deviceUDN upnp xsd:string NO B.17.4
pnp:devicetUDN@servicelype upnp xsd:string NO B.17.4.1
pnp:deviceUDN@serwiceld upnp xsd:string NO B.17.4.2
pnp:stateVariaBieCollection upnp xsd:string YES B.17.5
pnp:stateMatiable Collection@serviceName upnp xsd:string NO B.17.5.1
pnp:statéVariableCollection@rcsinstanceType upnp xsd:string NO B.17.5.2

B.1RY @neverPlayable
Namespace: upnp Property Data Type: xsd:boolean Multi-Valued: NO

Description: The @neverPlayable property indicates whether an item or container will ever
have normal playable content. A value of “7” indicates that the associated item or container
will never have normal playable content. Furthermore, for a container, the complete subtree
underneath the container will also never have normal playable content. A value of “0”
indicates that the item or subtree may contain playable content.

The value of this property shall be static.

Default Value: “0”.
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B.17.2 upnp:bookmarkID
Namespace: upnp Property Data Type: xsd:string Multi-Valued: YES

Description: The read/write upnp:bookmarkID property contains the object ID of a bookmark
item that is associated with this content item and that marks a specific location within its
content.

Default Value: None.

B.17.3 upnp:bookmarkedObjectiD
Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The read/write upnp:bookmarkedObjectID property contains the object ID,0f llhe
coptent item that is bookmarked by this bookmark.

Ddfault Value: None.

B.17.4 upnp:deviceUDN
Ngmespace: upnp Property Data Type: xsd:string Multi-Valued: NO

stgte information is captured in the values of the upnp:stateVariableCollection propertles
within the same bookmark item.

D%scription: The read/write upnp:deviceUDN property contains the UDN of the device whgse
i

Ddfault Value: None.

B.17.4.1 upnp:deviceUDN@serviceType

Namespace: upnp Property Data Type:‘xsd:string Multi-Valued: NO

Description: The read/write upnp:deviceUDN®@serviceType property contains the serv|ce
type of the device whose UDN is stored in thecassociated upnp:deviceUDN property. Note that
the service type includes the name and version number, such as “AVTransport:1”.

Thie upnp:deviceUDN@serviceType preperty is required if the upnp:deviceUDN property| is
spgcified.

Default Value: N/A — The property’is required when the upnp:deviceUDN property is preserit.
B.17.4.2 upnp:deviceUDN@serviceld

N]mespace: upnp Property Data Type: xsd:string Multi-Valued: NO
Description: The fead/write upnp:deviceUDN@serviceld property contains the serviceld| of
the device whose\UDN is stored in the associated upnp:deviceUDN property.

The upnp.deviceUDN@serviceld property is required if the upnp:deviceUDN property| is
spgcified.

Default-Value: N/A — The property is required when the upnp:deviceUDN property is preserit.
B.17.5 upnp:stateVariableCollection

Namespace: upnp Property Data Type: xsd:string Multi-Valued: YES
Description: The read/write upnp:stateVariableCollection property holds a

stateVariableValuePairs XML Document which encapsulates the collected state variables and
their values. See XML Schema for UPnP AV Common XML Structures [4].

Example:

The following illustrates a typical example of the upnp:stateVariableCollection property
content:
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<?xml version="1.0" encoding="UTF-8"?2>

<stateVariableValuePairs
xmlns="urn:schemas-upnp-org:av:avs"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

X

</

si:schemaLocation="
urn:schemas-upnp-org:av:avs
http://www.upnp.org/schemas/av/avs.xsd">
<stateVariable variableName="CurrentPlayMode">
NORMAL
</stateVariable>
<stateVariable variableName="CurrentTrack">
3
</stateVariable>

=="1M0TrC SCAale Varliaple Valle Pairs Ccanm pe INSEerted Nere ——
tateVariableValuePairs>

Ddfault Value: None.

B.17.5.1 upnp:stateVariableCollection@serviceName

Namespace: upnp Property Data Type: xsd:string Multi-Valued: VO

D¢scription: The read/write upnp:stateVariableCollection@serviceName property identif

from which service the state variables were retrieved.

es

Th upnp:stateVariableCollection@serviceName property is required if fhe
uphp:stateVariableCollection property is specified.

D¢fault Value: N/A — The property is required when the upap:stateVariableCollection property
is present.

B.17.5.2 upnp:stateVariableCollection@rcsinstanceType

Namespace: upnp Property Data.Type: xsd:string Multi-Valued: VO
Description: The read/write  upnp:stateVariableCollection@rcsinstanceType  propelrty
specifies whether the RenderingControluservice instance is pre-mix or post-mix. It shall |be
specified if the state variable collection«ariginates from a RenderingControl service.

Default Value: N/A — The property is required when the collection originates from

Re

nderingControl service.

Allowed Values:
Table B.28 — Allowed values for upnp:stateVariableCollection@rcsinstanceType
Value R/A Description
“pre-mix” R
“post-mix* R
B.[18, \Miscellaneous Properties
Table B.29 — Miscellaneous Properties OVerview
Property Name NS Data Type M-Val Reference
upnp:DVDRegionCode upnp xsd:int NO B.18.1
upnp:originalTrackNumber upnp xsd:int NO B.18.2
upnp:toc upnp xsd:string NO B.18.3
upnp:userAnnotation upnp xsd:string YES B.18.4
desc DIDL-Lite xsd:string YES B.18.5
desc@nameSpace DIDL-Lite xsd:string NO B.18.5.1
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B.18.1 upnp:DVDRegionCode
Namespace: upnp Property Data Type: xsd:int Multi-Valued: NO

Description: The upnp:DVDRegionCode property contains the region code of the DVD disc.

Default Value: None.

B.18.2 upnp:originalTrackNumber

Namespace: upnp Property Data Type: xsd:int Multi-Valued: NO

Description: The upnp:originalTrackNumber property contains the original track number on

ol FralmY +lo ol
anrauaro—Coor-otmermeatum:

fault Value: None.

.18.3 upnp:toc
mespace: upnp Property Data Type: xsd:string Malti-Valued: NO

D
B
N
Description: The upnp:toc property contains the table of contents of the abject.
Degfault Value: None.

B

.18.4 upnp:userAnnotation

Namespace: upnp Property Data Type: xsd:string Multi-Valued: YES

Description: The read/write upnp:userAnnotation property is a general-purpose propefrty
where a user can annotate an object with some user-spégific information.

Ddfault Value: None.

B.18.5 desc
N]mespace: DIDL-Lite Property Data Type: xsd:string Multi-Valued: YES
Description: Vendors may extend DIDL-Lite metadata by placing blocks of vendor-spec|fic

megtadata into desc properties. Thes@nameSpace property identifies the namespace of the
coptained metadata. The contents of each desc property shall be associated with only gne

na[:espace.
Thie desc property can appear as a <desc> element anywhere in a valid DIDL-Lite XML
Dgcument where an element can appear.

Thie desc property(is*used to associate blocks of other XML-based metadata with a giVen
CgntentDirectory(service object. Examples of other XML-based metadata include DIG35,
MPEG7, RDFs. XrML, etc. The desc property could also be used to contain vendor-spec|fic
coptent ratings-information, digitally signed rights descriptions, etc.

Rgstricting' the desc property to contain only elements from the namespace defined by the
@harmeSpace property enables control point vendors to selectively deploy support for a givlen

namespace using parser plug-in techniques. desc properties that have an unknojn
namespace specified in their @nameSpace property shall be ignored by the control point.

Default Value: None.

B.18.5.1 desc@nameSpace

Namespace: DIDL-Lite Property Data Type: xsd:string Multi-Valued: NO

Description: The required @nameSpace property identifies the namespace of the metadata,
contained in the associated independent desc property. Since the dependent @nameSpace
property can only appear once for its associated independent desc property, the contents of
each desc property can be associated with only one namespace.

© ISO/IEC 2017 — All rights reserved 169


https://iecnorm.com/api/?name=dedeebb787d0ce5709a231df58c421ff

ISO/IEC 29341-20-12:2017(E)

Default Value: None.
B.19 Object Tracking Properties

The following properties are used in tracking changes on objects; they can be used by control
points to determine exactly what object change resulted in an update of the SystemUpdatelD
state variable, even across periods when the control point and/or the ContentDirectory service
implementation has been off-line. These properties are only allowed on objects if the
ContentDirectory service implementation supports the Tracking Changes Option. If the
ContentDirectory service implementation is tracking changes on a container object, that
container shall have the upnp:containerUpdatelD, upnp:objectUpdatelD,
upnp:totalDeletedChildCount and @childCount properties exposed. If the ContentDirectory
sefvice is tracking changes to a non-container object, that object shall haves {he
uphp:objectUpdatelD property exposed. If the ContentDirectory service is tracking changes| to
a particular resource, then that resource shall have the res@updateCount attribute.

Table B.30 — Object Tracking Properties Overview

Property Name NS Data Type M-Val Reference
upnp:containerUpdatelD upnp xsd:unsignedint NO B19.1
upnp:objectUpdatelD upnp xsd:unsignedint NO B.19.2
upnp:totalDeletedChildCount upnp xsd:unsignedint DO B.19.3
res@updateCount DIDL-Lite xsd:unsignedint NO B.19.4

B.19.1 upnp:containerUpdatelD
Namespace: upnp Property Data Typesxsd:unsignedint Multi-Valued: VO

Description: The read-only upnp:containerUpddtel/D property is an allowed property for |all
coptainer objects (that is: objects that are derived from the container class) that contains the
value of the SystemUpdatelD state variable generated by the most recent Contaiper
Madification for that container. Refer to subclauses 5.2.9 and 5.3.5 for details. If implementg¢d,
the value of the upnp:containerUpdatel® property shall be preserved even while off-line
extept when the Service Reset Procedure is invoked. See subclauses 5.2.1 and 5.3.7.1 for
details.

Unlike other ContentDirectory service properties, a modification to the
uphp:containerUpdatelD property shall not be treated as an Object Modification and shall not
calse the SystemUpdatel(D,state variable or the object's upnp:objectUpdatelD property to |be
upfdated. Additionally, a ‘modification of the container’s upnp:containerUpdatelD property sHall
nof be treated as a_€antainer Modification, which would otherwise trigger a non-terminating
sefjuence of circular.updates of the upnp:containerUpdatelD property.

Winen a givenlinstance of the ContentDirectory service is initialized, either at its first
indtantiation or because of a Service Reset Procedure invocation, for all containers that

property values.
Default Value: None

B.19.2 wupnp:objectUpdatelD
Namespace: upnp Property Data Type: xsd:unsignedint Multi-Valued: NO
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Description: The read-only upnp:objectUpdatelD property is an allowed property that
contains the value the SystemUpdatelD state variable that was generated when the object
experienced its latest Object Modification. In other words, the upnp:objectUpdatelD property
represents a last-modified timestamp for the object relative to the SystemUpdatelD state
variable. If implemented, the upnp:objectUpdatelD property shall be preserved even while off-
line except when the Service Reset Procedure is invoked. See subclauses 5.2.1 and 5.3.7.1
for details.

By definition, an Object Modification occurs if, and only if, one or more of the object’s
properties is added, deleted, or modified (see subclause 5.2.5 for details). When an object
experiences an Object Modification, both the SystemUpdatelD state variable and the object’s
upnp:objectUpdatelD property are updated (see subclause 5.3.5). First, the SystemUpdatelD
is jncremented to reflect the Object Modification to this object and the resulting value of tfhe
SustemUpdatelD state variable is stored within the object’'s_ upnp:objectUpdatelD property.

Urllike other ContentDirectory service properties, a modification to the upnp:objectUpdatg/D
property itself shall not be treated as an Object Modification and shall not.cause fhe
SystemUpdatelD state variable or the object’s upnp:objectUpdatelD property\{o be updated.
Ot{erwise, a non-terminating sequence of circular updates of the upnptobjectUpdatg/D

property would result. Additionally, for a container object, a modification. of the containgr’'s
upphp:objectUpdatelD property shall not be treated as a Container Modification, which wotld
otherwise trigger a change to the container’s upnp:containerUpdatelD)

When a given instance of the ContentDirectory service is<linitialized, either at its first
ingtantiation or because of a Service Reset Procedure invocation, for all objects that expgse
the upnp:objectUpdatelD property, the value of that propéerty shall be set to a unique value
befween (inclusive) one (“1”) and the total number of objects, currently in {he
CdntentDirectory service, that expose the upnp:objecttUpdatelD property. Consequently, [no
twp upnp:objectUpdatelD properties will have the sanje value.

Ddfault Value: None.

B.{19.3 upnp:totalDeletedChildCount
Namespace: upnp Property Data Type: xsd:unsignedint Multi-Valued: VO

Description: The read-only upnp:totatDeletedChildCount property is an allowed property that
coptains the total number of child objects that have been deleted from a container objg¢ct
since the last initialization.. When a container object is first created, the value of] it
uphp:totalDeletedChildCount(property shall be initialized to zero (“0”). Every time an objec{ is
deleted, the upnp:totalDelefedChildCount property of the object’'s parent container shall |be
ingremented by one (1", If implemented, the current value the upnp:totalDeletedChildCodint
p Iperty shall be persisted even while off-line. See subclause 5.2.1.

When a given_instance of the ContentDirectory service is initialized, either at its first
ingtantiation or-because of a Service Reset Procedure invocation, for all objects that expgse
the upnp:totalDeletedChildCount property, the value of that property shall be set to zero (“07).

=

Ngte: since the SystemUpdatelD state variable is incremented for every Object Modification, it
will <ceach its maximum value and cause a Service Reset Prsc;cedure prior to the
up' gleleg ' L a ala¥= 2%=Ta I 7_--: llrll alle o

Default Value: None.

B.19.4 res@updateCount
Namespace: DIDL-Lite Property Data Type: xsd:unsignedint Multi-Valued: NO

Description:The read-only res@updateCount property is an allowed property that contains
the number of times the implementation detects that a change was made to the content that is
referenced by the res property’s URI since the last initialization. However, the
res@updateCount property is not incremented for live content (for example an object whose
class is “object.item.videoltem.videoBroadcast’). When a res property is first created, the
value of the res@updateCount property shall be initialized to zero (“0”) regardless of whether
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the res property contains an initial URI value or not. When the ContentDirectory service
implementation detects that the content referenced by the res property’s URI has changed,
the value of the corresponding res@updateCount property shall be incremented by one (“1”).

If

implemented, the current value the res@updateCount property shall be persisted even while

off-line. See subclause 5.2.1.

W

hen a given instance of the ContentDirectory service is initialized, either at its first

instantiation or because of a Service Reset Procedure invocation, for all objects that expose
the res@updateCount property, the value of that property shall be set to zero (“0”).

Default Value: None.

B.20 Permission Properties
Table B.31 — Permission Properties Overview
Property Name NS Data Type M-Val Reference
upnp:inclusionControl upnp xsd:string NO B.201
upnp:inclusionControl::role upnp xsd:string YES B.20.1.1
B.20.1 upnp:inclusionControl
Namespace: upnp Property Data Type: xsd:string Multi-Valued: VO

Description: The Read/Write upnp:inclusionControl property(is‘an allowed property when f{he
CONTENT_PROTECTION feature is implemented on the) ContentDirectory service. This

pr

perty provides a mechanism for indicating Object leyél access to an object. For container

objects, the upnp:inclusionControl property also applies to a container’s direct-child itemns
unjess overridden an upnp:inclusionControl praperty one or more child item(s). See

su
im

bclause G.1.4 for a detailed description. If the CONTENT_PROTECTION feature is not
blemented then the upnp:inclusionControl ptoperty shall not appear on any object in {he

CgntentDirectory service implementation. Also, the upnp:inclusionControl property shall

contain one or more valid upnp:inclusionGetfrol::role elements (see subclause B.20.1.1).

Ddgfault Value: N/A.

B
N

.20.1.1 upnp:inclusionContrel::role

mespace: upnp Property Data Type: xsd:string Multi-Valued: YES

Description: The Read/Write upnp:inclusionControl::role property is conditionally requifed
whHen the CONTENT «PROTECTION feature is implemented on a ContentDirectory service
and the upnp:inclusier€ontrol property is present. It identifies the specific Role(s) being given

The value of a. upnp:inclusionControl::role property shall be identical to a Role <na

Ohject level accessto the object and possibly its direct-child items, if the object is a conta'i’]ver.
elgment implemented by the DeviceProtection:1 service [36] (see

e >
he

A ARG TYRE ACLData state variable). A specific value shall appear only once in [an

D
B.

injividual objects upnp:inclusionControl::role property.

fault Value: N/A.

21 Ownership Properties

Table B.32 — Ownership Properties Overview

Property Name NS Data Type M-Val Reference
upnp:objectOwner upnp xsd:string NO B.21.1
upnp:objectOwner@lock upnp xsd:boolean NO B.21.1.1
upnp:objectOwner::role upnp xsd:string YES B.21.1.2

17
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B.21.1 upnp:objectOwner

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The Read/Write upnp:objectOwner property is conditionally allowed when the
CONTENT_PROTECTION feature is implemented on the ContentDirectory service. Otherwise,
this property is not allowed. This property provides a mechanism for controlling Object level
access to an object’s upnp:inclusionControl property and additionally the upnp:objectOwner
property itself (see G.2.1 and G.2.2 for additional details).

Default Value: N/A.

Bf-d-i—gg@%@m
Namespace: upnp Property Data Type: xsd:boolean Multi-Valued:\ VO

Description: The required Read/Write upnp:objectOwner@lock property indicates lwhether
the upnp:inclusionControl and upnp::objectOwner properties have been put in theldock state
by|the current owner(s) (see subclauses G.2.1 and G.2.2 for additional details);

D¢dfault Value: N/A. This property is required if the upnp:objectOwner properly is present.

B.21.1.2 upnp:objectOwner::role

N]mespace: upnp Property Data Type: xsd:string Multi-Valued: YES

D¢scription: The allowed Read/Write upnp:objectOwner::role~property indicates whether the
object associated with this property has an Owner. The.value of this property shall |be
idgntical to a Role <name> element implemented by thec(DeviceProtection:1 service [36] (Jee
the A ARG TYPE ACLData state variable) and shall' not be duplicated in the same
uphp:objectOwner property. See Annex G for additional details.

Ddgfault Value: N/A.
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B.22 Object Linking Properties

Table B.33 — Object Linking Properties Overview

Property Name NS Data Type M-Val Reference
upnp:objectLink upnp <XML> YES B.22.1
upnp:objectLink@grouplD upnp xsd:string NO B.22.1.1
upnp:objectLink@headObjID upnp xsd:string NO B.22.1.2
upnp:objectLink@nextObjlD upnp xsd:string NO B.22.1.3
upnp:objectlinl@prevObjlD upnp xsd:string NO B.22.1.4
upnp:objectLink::title upnp xsd:string NO B.22.1.5
upnp:objectLink::startObject upnp xsd:string NO B.22.1.6
upnp:objectLink::mode upnp xsd:string NO B.22.1.7
upnp:objectLink::relatedinfo upnp xsd:string YES B.22.1.8
upnp:objectLink::relatedInfo@role upnp xsd:string NO B.22.1.8.1
upnp:objectLink::relatedInfo@role Text upnp xsd:string NO B.22.1.8.2
upnp:objectLink::startinfo upnp <XML> YES B.22.1.9
upnp:objectLink::startinfo upnp xsd:string NO B.22.1.9.1
@targetObjID
upnp:objectLink::startinfo upnp xsd:string NO B.22.1.9.2
@targetGrouplD
upnp:objectLink::endAction upnp <XML> NO B.22.1.10
upnp:objectLink::endAction@action upnp xsd'string NO B.22.1.10.1
upnp:objectLink::endAction@targetObjlD upnp xsd:string NO B.22.1.10.2
upnp:objectLink::endAction@targetGrouplID | upnp xsd:string NO B.22.1.10.3
upnp:objectLinkRef upnp <XML> YES B.22.2
upnp:objectLinkRef upnp xsd:string NO B.22.2.1
@grouplD
upnp:objectLinkRef upnp xsd:string NO B.22.2.2
@targetObjID
upnp:objectLinkRef upnp xsd:string NO B.22.2.3
@targetGrouplD
upnp:objectLinkRef@return upnp xsd:string NO B.22.2.4
upnp:objectLinkRef{:tit/le upnp xsd:string NO B.22.2.5
upnp:objectLinkRef upnp xsd:string NO B.22.2.6
::startObject
upnp:objéctlinkRef upnp xsd:string YES B.22.2.7
::relatedfifo
uphpsebjectLinkRef upnp xsd:string NO B.22.2.7.1
Melatedinfo@role
upnp:objectLinkRef upnp xsd:string NO B.22.2.7.2
_:relatedinfo@role Text

B.22.1 upnp:objectLink
Namespace: upnp Property Data Type: xsd:string Multi-Valued: YES

Description: The upnp:objectLink property describes ordered list relationships (previous
object, next object, head object) for this object. An object may contain multiple
upnp:objectLink properties indicating the object is a member of multiple lists. Each list has a
unique identifier as indicated by the upnp:objectLink@groupID property. Child properties of
the first object of the list describe the title and intended usage of objects in the ordered list.
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Default Value: None.

B.22.1.1 upnp:objectLink@grouplID
Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The required upnp:objectLink@grouplD property indicates how upnp:objectLink
properties are “grouped”. Multiple upnp:objectLink properties within an object having the same
value for their upnp:objectLink@group!D property should be considered as a single unit when
making object-to-object linkage decisions.

Default Value: None.

B.p2.1.2 upnp:objectLink@headObjID
Namespace: upnp Property Data Type: xsd:string Multi-Valged: NO

Description: The required upnp:objectLink@headObjID property identifies the target objecf at
the start of a list of related objects. The objectLink at the start of a listr will havel a
uphp:objectLink@headObjID property value equal to the @id property of the ‘containing object.
The upnp:objectLink property at the start of the list contains child properties describing the
coptents of the list.

Ddfault Value: None.

B.22.1.3 upnp:objectLink@nextObjiD
Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The required upnp:objectLink@nextObjlD property identifies the target object
that logically follows this object. The absence of a sd¢cessor object is indicated by the empty
string as the value for this property.

Ddgfault Value: None.

B.22.1.4 upnp:objectLink@prevObjID
Namespace: upnp Property Data Type: xsd:string Multi-Valued: VO

1%

Description: The required upnp.objectLink@prevObjlD property identifies the target object
that logically precedes this object. The object indicated by this property shall contain a
uphp:objectLink@nextObjID property to this object within the same group. The absence of a
prédecessor object is indicated by the empty string as the value for this property.

Ddfault Value: None.

B.22.1.5 upnpfobjectLink::title
Ngmespace: upnp Property Data Type: xsd:string Multi-Valued: NO

D¢scription! The required upnp:objectLink::title property provides a displayable title for the
lis{ of gbjects participating in this upnp:objectLink list. The upnp:objectLink::title property sHall
only<@appear within upnp:objectLink properties at the start of a list.

Default Value: None.

B.22.1.6 upnp:objectLink::startObject
Namespace: upnp Property Data Type: xsd:boolean Multi-Valued: NO

Description: The upnp:objectLink::startObject property indicates that this object describes a
hierarchy of Object Linked lists. If the value of this property is “1” then this item should be
used for representing a collection of Object Linked lists corresponding to a complete work. If
this item is selected for playback, then the list identified by the corresponding
upnp:objectLinkRef properties upnp:objectLinkRef@targetGrouplD and
upnp:objectLinkRef@targetObjID should be played. If no upnp:objectLinkRef property is found,
then this item should be treated as the initial upnp:objectLink playback item.
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Default Value: “0”

B.22.1.7 upnp:objectLink::mode

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The required upnp:objectLink::mode property defines how this list of objects is
intended to be processed. The upnp:objectLink::mode property shall only appear within
upnp:objectLink properties at the start of a list. The following table provides the allowed
values for this property.

Default Value: None.

Allowed Values:

Table B.34 — Allowed values for upnp:objectLink::mode

Allowed Description
Value

Plavback The “Playback” setting for the upnp:objectLink::mode property indicates that members of this ordere
Playback list are intended to be played back with seamless transitions between the end of playback
of a list object and the start of playback of next object on the list as identified by the
upnp:objectLink::nextObjID property.

Step The “Step” setting for the upnp:-objectLink:-mode property indicates that members of this ordered Stegp
list are intended to be played back with an automatic pause (of andarbitrary duration) at the end of
playback of each object prior to playback of the next object op-this list as identified by the
upnp:objectLink::nextObjID property.

Inldex The “Index” setting for the upnp-objectLink::mode property indicates that the metadata of each

member within this ordered Index list is intended to be(displayed on the control point user interface
as the control point would normally display the results of a Search() or Browse() action.

When an Index list item is selected, a upnp:objeethinkRef property with a matching group ID value i
located; a new group ID and object ID are then“selected from the upnp:objectLinkRef@targetGroupll]
and upnp:objectLinkRef@targetObjID propertieshof the selected upnp:objectLinkRef property. If a
upnp:objectLinkRef property with a matching'group ID is not found, then the selection of this Index
list item has no effect.

Processing of the newly selected object (if any) and subsequent objects is defined by the
upnp:objectLink@mode property of the newly selected list.

B.R2.1.8 upnp:objectLink::relatedinfo

T
(95}

Namespace: upnp Property Data Type: xsd:string Multi-Valued: YES

Description: The upnpfobjectLink::relatedinfo property provides information about fhe
relationship between the.objects in this list. The property value provides the subject of {he
relationship. The Swpnp:objectLink::relatedinfo property shall only appear within
uphp:objectLink properties at the start of a list.

Ngmespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Default Value: None.

Allowed Values:
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Table B.35 — Allowed values for upnp:objectLink::relatedInfo@role

Allowed Value Description
Actor List objects refer to the indicated actor
Scene List objects are related to this scene
Subject List objects are related to this subject
Vendor-defined List of object are related in a vendor-specified way

B-J&-J-ﬂl—gg&%@mlﬂm
Namespace: upnp Property Data Type: xsd:string Multi-Valued:\ VO

Description: The required upnp:objectLink::.relatedIinfo@roleText property provides the text
value of the relationship identified by upnp:objectLink::relatedinfo@role.

Default Value: None.

B.22.1.9 upnp:objectLink::startinfo

Ngmespace: upnp Property Data Type: xsd:string Multi-Valued: YES

within a hierarchy of Object Linked lists. If multiple starting peints are possible, then multiple
uphp:objectLink::startinfo properties may be specified. Thecuprip:objectLink::startinfo propefrty
shpll only appear within upnp:objectLink properties at the start of a list. Usage of the propelrty
anf its dependent properties are recommended.

DTcription: The upnp:objectLink::startinfo property provides ififormation to a starting pqint

Ddfault Value: None

B.p2.1.9.1 upnp:objectLink::startinfo@targetGrouplD

Ngmespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The required upnp:objectlink::startinfo@targetGrouplD property identifies {he
stgrting Group ID to be set when starting processing objects associated by upnp:objectLink
properties.

Ddfault Value: None.

B.22.1.9.2 upnp:objectlink::startinfo@targetObjlD
Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The required upnp:objectLink::startinfo@targetObjID property identifies the
stgrting objectID to be set when starting processing objects associated by upnp:objectLink
properties.

Ddfault Value: None.

B.2221.10 upnp:objectLink::endAction
Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:objectLink::endAction property provides information to what action
should be taken if the end of a list is reached. The upnp:objectLink::endAction property shall
only appear within upnp:objectLink properties at the start of a list. Usage of this property and
its related dependent properties are recommended.

Default Value: None.

B.22.1.10.1 upnp:objectLink::endAction@action
Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO
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Description: The required upnp:objectLink::endAction@action property identifies the action to
be taken if the end of a list is reached. The following table provides the allowed values for this

property.

Default Value: None.
Allowed Values:

Table B.36 — Allowed values for upnp:objectLink::endAction@action

Allowed Description
Value
REturn If the end of a Playback or Step list is reached, the next object and next list are determined by/th¢

last saved return.

If no return point is available, the next object and next list are determined the
upnp:objectLink::endAction@targetGrouplD and upnp:objectLink::endAction@targetObjlD if thesd
properties are specified.

If neither of the above bullets applies, then the presentation ends.

Blanch The next object and next list are determined by the upnp:objectLink::endAction@targetGrouplD
and upnp:objectLink::endAction@targetObjID.
Slop The presentation ends.

B.22.1.10.2 upnp:objectLink::endAction@targetGrouplD
Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The required upnp:objectLink::endAction@iargetGrouplD property identifies fhe
tanget group for a “Return” or “Branch” action.

Ddgfault Value: None.

B.22.1.10.3 upnp:objectLink::endAction@targetObjlD
Namespace: upnp Property Data Type: xsd:string Multi-Valued: VO

Description: The required upnp:objeetlink::endAction@targetObjlD property identifies fhe
tanget group for a “Return” or “Branch?action.

Ddfault Value: None.

B.2.2 upnp:objectLinkRef
Ngmespace: upnp Property Data Type: xsd:string Multi-Valued: YES

Description: The wpnp:objectLinkRef property is a reference to a different list of relafed
objects as indicated by the upnp:objectLinkRef@targetObjlD and
uphp:objectLinkRéef@targetGrouplD properties. The display of list titles of related content
shpuld be dene in a manner not disruptive to the current list being processed. For instancge,
by| first displaying a small icon the end-user may select to display the alternate title. The
uphp:abjectLinkRef:title and upnp:objectLinkRef::relatedInfo properties should override fhe
title @nd related information of the target list of objects. If these child properties are not
Spnr‘ifind on the ypnp-ohiect] inkRef property, then the prnpnrfinc from the referenced ﬁhj pct

Link list should be used.

Default Value: None.

B.22.2.1 upnp:objectLinkRef@gqgrouplD
Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The required upnp:objectLinkRef@groupl/D  property identifies how
upnp:objectLinklupnp:objectLinkRef properties are “grouped”. upnp:objectLinkRef properties
within an object having the same value for their upnp:objectLink@group/D property should be
considered as a single unit when making object-to-object linkage decisions.
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Default Value: None.

B.22.2.2 upnp:objectLinkRef@targetGrouplD
Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The required upnp:objectLinkRef@targetGroupl/D property provides the group ID
of a new list of related objects.

Default Value: None.
B.22.2.3 upnp:objectLinkRef@targetObjID
Namespace—tupnp Property BataType—xsdstring—Multi=Vatued— O

Description: The required upnp:objectLinkRef@targetObjID property provides the- target
object of a new list of related objects.

Ngte that the target object may not be the first element of the list. Information about the target
lisf may be obtained by inspecting the upnp:objectLink@headObjID property’ of the target
Ohject Link list using the group specified by the upnp:objectLinkRef@targetGrouplD property.

<

Ddfault Value: None.

B.p2.2.4 upnp:objectLinkRef@return
N]mespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:objectLinkRef@return property provides a boolean value. A value| of
“11 (true) indicates that the current object ID and cupnp:objectLinkRef@qgroupl/D valdes
represent a pre-selected return point indicated by the{eontent provider.

Default Value: “0”

B.R2.2.5 upnp:objectLinkRef::title
Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:objectLinkRetjtitle property provides a displayable title for the list| of
objects referred to by this upnp:objectLinkRef property. If this property is present then the |ist
title provided takes precedence ‘ever the upnp:objectLink::title property of the target list.

Ddfault Value: None.

B.22.2.6 upnp:objectlinkRef::startObject
N]mespace: upnp Property Data Type: xsd:boolean Multi-Valued: VO

D¢scription: The upnp:objectLinkRef::startObject property indicates that this object descrifjes
a hierarchy ©f-object link lists. If the value of this property is (“7”) then this item should |be
usgd for representing a collection of object link lists corresponding to a complete work. If this
item s\ Selected for playback, then the Ilist item identified by the corresponding
uphpiobjectLinkRef@targetGroup/D and upnp:objectLinkRef@targetObjID properties shotld
belplayed

Default Value: “0”

B.22.2.7 upnp:objectLinkRef::relatedInfo
Namespace: upnp Property Data Type: xsd:string Multi-Valued: YES

Description: The upnp:objectLinkRef::relatedinfo property provides information about the
relationship of objects on the target list. The property value provides the subject of the
relationship. If this property is present in a upnp.objectLinkRef child property the relatedinfo
property and its dependent properties takes precedence over the upnp:objectLink::relatedInfo
property and all of its dependent properties specified by the target list. See
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upnp:objectLink::relatedInfo for the definitions of the upnp:objectLinkRef::relatedInfo property
and its dependent properties.

Default Value: None.

B.22.2.71 upnp:objectLinkRef::relatedInfo@role
Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The required upnp:objectLinkRef::relatedInfo@role property provides the type of
relationship. The following table provides the allowed values for this property.

Default Value: None.

Allowed Values:

Table B.37 — Allowed values for upnp:objectLinkRef::relatedInfo@roifé

Allowed Value Description
Abtor List objects refer to the indicated actor
Stene List objects are related to this scene
Slbject List objects are related to this subject
Vendor-defined List of object are related in a vendor-specified way

B.p2.2.7.2 upnp:objectLinkRef::relatedinfo@roleText,
N]mespace: upnp Property Data Type: xsd:string Multi-Valued: VO

D¢scription: The required upnp:objectLinkRef::retatedinfo@roleText property provides the
text value of the relationship identified by the upngpiobjectLinkRef::relatedInfo@role property.

Ddfault Value: None.
B.23 Foreign Metadata-related Properties

Table B.38 — ForeignMetadata-related Properties Overview

Property Name NS Data Type M-Val Reference
upnp:foreignMetadata upnp <XML> YES B.23.1
upnp:foreignMetadata@type upnp xsd:string NO B.23.1.1
upnp:foreignMetadata::fia o upnp xsd:string YES B.23.1.2
upnp:foreignMetadatasfmClass upnp xsd:string YES B.23.1.3
upnp:foreignMetadata::fmProvider upnp xsd:string NO B.23.1.4
upnp:foreigalfetadata::fmBody upnp <XML> NO B.23.1.5
upnp:foreignMetadata::fmBody@xmliFlag upnp xsd:boolean NO B.23.1.5.1
upngdoreignMetadata:.fmBody@mimeType upnp xsd:string NO B.23.1.5.2
upnpforergmitetadata—fmBody—fmEmbedded Xt TpTp Kt NG B23-t5-3
upnp:foreignMetadata::fmBody..fmEmbeddedString upnp xsd:string NO B.23.1.5.4
upnp:foreignMetadata::fmBody::fmURI upnp xsd:anyURI NO B.23.1.5.5

B.23.1 upnp:foreignMetadata

Namespace: upnp Property Data Type: <XML> Multi-Valued: YES
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Description: The upnp:foreignMetadata property is used to expose additional metadata for
the object. The definition and format of the foreign metadata are defined by a third-party
organization. In addition, the upnp:foreignMetadata property also contains a number of other
properties which identify various information about the foreign metadata such as its format,
the organization that defined that format, the object’s type or class designation(s) as defined
by the external organization, etc. The presence of the upnp:foreignMetadata property lets
control points that are able to parse and interpret the foreign metadata provide additional
information about the object to the end-user. Control points that are not able to parse the
foreign metadata can ignore it.

Default Value: None.

B.23.1.1 upnp:foreignMetadata@type

Namespace: upnp Property Data Type: xsd:string Multi-Valued: VO

Ddscription: The required upnp:foreignMetadata@type property defines the type (and, hencge,
the format) of the foreign metadata that is contained within the upnp:foreignMetadata::fmBady

organization that owns the metadata format. However, the value shall conform to the following
layout:
<ICANN registered domain> “_” <typelD>
where

<ICANN registered domain> is the registered name of the organization that owns the
metadata format

and

<typelD> is a unique ID defined by the organization and uniquely identifies the specf|fic

metadata format.

Example: “ce.org_MetadataLayout1”.

Default Value: N/A — This property is required when the upnp:foreignMetadata property| is
preésent.

B.R3.1.2 upnp:foreignMetadata:*fmid

Ngmespace: upnp Property Data Type: xsd:string Multi-Valued: YES

D¢scription: The required upnp:foreignMetadata::fmld property is used to identify the object
us|ng the identification ‘scheme that has been defined by the organization that owns the
foneign metadata definition. This property enables the object to be identified using Jan
alternate identification scheme that is different from the native ContentDirectory service
idgntification scheme (i.e. the upnp:@id property). The format and allowed values of fhe
uphp:foreignMetadata::fmld property are defined by the organization that owns the foreign
metadata definition. If the organization has not defined an object identification scheme, then
the valug'shall be the empty string.

Example: “Event-0192837”

Default Value: N/A - The property is required within every instance of the
upnp:foreignMetadata property.

B.23.1.3 upnp:foreignMetadata::fmClass

Namespace: upnp Property Data Type: xsd:string Multi-Valued: YES
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Description: The required upnp:foreignMetadata::fmClass property is used to identify the
class or type of this object using the class or type naming scheme that is defined by the
organization that owns the foreign metadata definition. The property enables the object’s type
to be identified using an alternate class naming scheme that is different from the native
ContentDirectory service class naming scheme (i.e. the upnp:class property). The
upnp:foreignMetadata::fmClass property is distinct from the upnp:foreignMetadata@type
property in that the upnp:foreignMetadata@type property identifies the format of the foreign
metadata within this object whereas the upnp:foreignMetadata::fmClass property identifies the
object’s type. The allowed values of the upnp:foreignMetadata::fmClass property are defined
by the organization that owns the foreign metadata definition. If the organization has not
defined a class scheme, then the value shall be the empty string.

Exiample: “Broadcast Network”

Default Value: N/A — The property is required and shall appear at least once within) every
ingtance of the upnp:foreignMetadata property.

B.23.1.4 upnp:foreignMetadata::fmProvider

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The required upnp:foreignMetadata::fmProvider propertyis’ used to identify fhe
organization that provided the metadata values contained within he
uphp:foreignMetadata::fmBody property. Do not confuse the foreigh metadata provider wjith
thg organization that owns the definition of the foreign metadata type. The owner of the
foreign metadata type defines the format of the foreign_metadata (for instance, its XML
schema) whereas the foreign metadata provider assigns the’actual values that exist within a
given instance of the foreign metadata. The value of the upnp:foreignMetadata:fmProvider
property shall be the ICANN registered domain name of the provider. If the provider is not
knpwn, then the value shall be set to the empty string

Exiample: “tribune.com”

Ddfault Value: N/A - The property.Wis required within every instance of the
uphp:foreignMetadata property.

B.23.1.5 upnp:foreignMetadata::fmBody

Namespace: upnp Property(Data Type: <XML> Multi-Valued: NO

Description: The required.\upnp:foreignMetadata:fmBody property provides access to fhe
foneign metadata for this ‘Qbject. Access to the foreign metadata is achieved either directly|or
indirectly. Direct access-.-means that the foreign metadata is embedded directly in a syb-
elgment of the upnpiforeignMetadata::fmBody property. Indirect access means that a syb-
elgment of the uprnip/foreignMetadata::fmBody property identifies how to retrieve the foreign
megtadata. For example, the sub-element contains a URI. The foreign metadata referenced |by
the upnp:foreighMetadata::-fmBody property shall conform to the foreign metadata type
idgntified by\the upnp:foreignMetadata@type property and shall be consistent with the valug(s)
of the upAp:foreignMetadata..fmClass property(ies).

Default Value: N/A — The property is required within every instance of qhe
upnp-forefgrtietadata property-

B.23.1.5.1 upnp:foreignMetadata::fmBody@xmlFlag

Namespace: upnp Property Data Type: xsd:boolean Multi-Valued: NO

Description: The required upnp:foreignMetadata::fmBody@xmliFlag property indicates
whether or not the contents of the upnp:foreignMetadata::fmBody property are well-formed
XML. A value of “1” indicates that the contents are well-formed XML and a value of “0”
indicates that the contents are not well-formed XML such as plain text.
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Note that the upnp:foreignMetadata::fmBody@xmliFlag property takes precedence over the
upnp:foreignMetadata::fmBody@mimeType property. Consequently, if there is ever a conflict
between those two properties, the upnp:foreignMetadata::-fmBody@xmlFlag property shall be
used as the definitive indicator regarding the presence of well-formed XML within the

upnp:foreignMetadata:fmBody property.

Example1:

<upnp:foreignMetadata type="acme.org MD1">
<upnp:fmId></upnp:fmId>
<upnp:fmClass></upnp:fmClass>
<upnp: fmProvider>acme.org</upnp: fmProvider>

enos frRad Rl Elaa="0" mipoTono Nt £ loladint
Il o ) 25 5

<upnp: fmEmbeddedString>
cost=5$2.99, purchaseURI=http://www.acme.org/buynow/default.asp
</upnp: fmEmbeddedString>
</upnp: fmBody>
</tpnp:foreignMetadata>

Example2:

<upnp:foreignMetadata type="acme.org MD2">
<upnp:fmId></upnp:fmId>
<upnp:fmClass></upnp:fmClass>
<upnp: fmProvider>acme.org</upnp: fmProvider>
<upnp: fmBody xmlFlag="1" mimeType="text/xml">
<upnp: fmEmbeddedXML>
<objectData xmlns="urn:AcmeEpgData"
xsi:schemalocation="urn:someepg:someEPG schema.xsd">
<cost>$2.99</cost>
<purchaseURI>
http://www.acme.org/buynow/default.asp
</purchaseURI>
</objectData>
</upnp: fmEmbeddedXML>
</upnp: fmBody>
</ppnp:foreignMetadata>

Default Value: N/A — The property isifequired.

B.R3.1.5.2 upnp:foreignMetadata::fmBody@mimeType

D

Type of the contents.stored within the upnp:foreignMetadata::fmBody property. The va

shpll comply with-the MIME specification [49]. This property should be present when
MIME Type of the.embedded foreign metadata is known.

N]mespace: upnp Property Data Type: xsd:string Multi-Valued:

VO

scription: The upnp:foreignMetadata::fmBody@mimeType property identifies the MIME

lue
he

Ndte that the~upnp:foreignMetadata::fmBody@xmlFlag property takes precedence over the
uphp:foreignMetadata::fmBody@mimeType property. Consequently, if there is ever a conffict

befween those two properties, the upnp:foreignMetadata::-fmBody@xmlFlag property shall

uspdisas the definitive indicator regarding the presence of well-formed XML within

be
1|he

upbsdoreignldatadata fmBady property:

Example1:

<upnp:foreignMetadata type="acme.org MD1">
<upnp:fmId></upnp:fmId>
<upnp:fmClass></upnp:fmClass>
<upnp: fmProvider>acme.org</upnp:fmProvider>
<upnp:fmBody xmlFlag="0" mimeType="text/plain">
<upnp: fmEmbeddedString>
cost=$2.99, purchaseURI=http://www.acme.org/buynow/default.asp
</upnp: fmEmbeddedString>
</upnp: fmBody>
</upnp:foreignMetadata>
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Example2:

<upnp:foreignMetadata type="acme.org MD2">
<upnp: fmId></upnp:fmId>
<upnp:fmClass></upnp:fmClass>
<upnp:fmProvider>acme.org</upnp:fmProvider>
<upnp: fmBody xmlFlag="1" mimeType="text/xml">
<upnp: fmEmbeddedXML>
<objectData xmlns="urn:AcmeEpgData"
xsi:schemalLocation="urn:someepg:someEPG schema.xsd">
<cost>$2.99</cost>
<purchaseURI>
http://www.acme.org/buynow/default.asp
purchaseURT
</objectData>
</upnp : fmEmbeddedXML>
</upnp: fmBody>
</ppnp: foreignMetadata>

Ddfault Value: None.

B.23.1.5.3 upnp:foreignMetadata::fmBody::fmEmbeddedString
Ngmespace: upnp Property Data Type: xsd:string Multi-Valued: NO

D¢scription: The upnp:foreignMetadata:.:fmBody::fmEmbeddedSiring property contains the
acjual foreign metadata values associated with this object. The ‘contents of this property shall
be| a properly escaped string. The contents of this property shall conform to the foreign
mgtadata type identified by the upnp:foreignMetadata@type/property and shall be consistgnt
with the value(s) of the upnp:foreignMetadata:.fmClass property(ies), if present. The presence
of the upnp:foreignMetadata::fmBody::fmEmbeddedSiring property is mutually exclusive with
the upnp:foreignMetadatafmBody::fmURI and
upnp:foreignMetadata::fmBody::fmEmbeddedXMLproperties.

Example:

In this example, the foreign metadata is,embedded as a string whose format is defined by t{he
“a¢me” company to consist of three comma-separated fields: cost, key, and purchaseURI.

Ngte: The content of the “key” field represents the value “abc<def>ghi” but is shown properly
esfaped according to XML escaping rules.
<upnp:foreignMetadata type="acme.org MD1">
<upnp:fmId></upnp:fmId>
<upnp:fmClass></upnp:fmClass>
<upnp: fmProvidéh>acme.org</upnp: fmProvider>
<upnp: fmBody(xmIFlag="0" mimeType="text/plain">
<upnp: fmEmnbeddedString>
costs$2.99, key=abcs&gt;defslt;ghi,
puxchaseURI=http://www.buynow.com/default.asp
</uprp: fmEmbeddedString>
</upnp: fmBody>
</pptp:iforeignMetadata>
Default Value: None.
B.23.1.5.4 upnp:foreignMetadata::fmBody::fmEmbeddedXML
Namespace: upnp Property Data Type: <XML> Multi-Valued: NO

Description: The upnp:foreignMetadata::fmBody:.:fmEmbeddedXML property contains the
actual foreign metadata values associated with this object. The contents of this property shall
be a valid, but “headerless” XML document that constitutes the foreign metadata. The term
“headerless” means that the embedded XML shall not contain any XML headers and/or
directives. Consequently, the embedded foreign metadata shall be the same version of XML
and have the same encoding as the outermost DIDL-Lite XML document. Additionally, the
contents shall conform to the foreign metadata type identified by the
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upnp:foreignMetadata@type property and shall be consistent with the value(s) of the
upnp:foreignMetadata::fmClass property(ies), if present. If both of these requirements can not
be met (for example, an XML document that requires an XML header <?xml...>), then one of
the other upnp:foreignMetadata::fmBody sub-elements shall be used. The presence of the
upnp:foreignMetadata::fmBody:.-fmEmbeddedXML property is mutually exclusive with the

upnp:foreignMetadata::fmBody:.:fmURI
upnp:foreignMetadata::fmBody:.fmEmbeddedString properties.

Example:

<upnp:foreignMetadata type="openepg.org v1">
<upnp:fmId>1234567890</upnp:fmId>

and

UPINp . LMNClass Uuprnp.rmelass
<upnp: fmProvider>acme.org</upnp:fmProvider>
<upnp: fmBody xmlFlag="1" mimeType="text/xml">
<upnp: fmEmbeddedXML>
<OpenEpg
xmlns="urn:ce:cea-2033:0penEPG:2006"
xmlns:xsi=http://www.w3.0rg/2001/XMLSchema-instance
xsi:schemaLocation="./0OpenEPG-V1.xsd">
<DistributionNetwork distributionNetworkId="DISH">
<Name>EchoStar</Name>
<ContentService ContentServiceSourceld="ABC">
<ContentServiceMapping>
<Channel>13</Channel>
<MinorChannel>0</MinorChannel>
</ContentServiceMapping>
</ContentService>
</DistributionNetwork>
<ContentServiceSource contentServiceSeurceId="ABC">
<CallSign>WABC</CallSign>
<Name>ABC New York</Name>
<Event eventId="1234567890">
<StartTime>2006-01-06T28%59:59-08:00</StartTime>
<Duration>PODTO0H30M00S</Duration>
<ContentCRID crid="ABC://NightlyNews/6-jan-2006"/>
</Event>
</ContentServiceSource
<Content crid="ABC: /¥/NightlyNews/6-jan-2006">
<ShortTitle xml:Tang="en-us">
ABC Night}y~News
</ShortTitle>
<ShortDes¢ription xml:lang="en-us">
News\of the day for January 6th 2006.
</She@rtDescription>
</Content>
</OpenEpg>
</upnp: fmEnbeddedXML>
</upnp: fmBody>
</tpnp: forelLgnMetadata>

Ddfault-Value: None.

B.23.9.5.5 upnp:foreignMetadata::fmBody::fmURI

Namespace: upnp Property Data Type: xsd:anyURI Multi-Valued:

© ISO/IEC 2017 — All rights reserved
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Description: The upnp:foreignMetadata::fmBody::fmURI property contains a URI reference to
the foreign metadata associated with this object. The foreign metadata is retrieved by
dereferencing the URI contained in this property. The foreign metadata referenced by this URI
shall conform to the foreign metadata type identified by the upnp:foreignMetadata@type
property and shall be consistent with the value(s) of the upnp:foreignMetadata::fmClass
property(ies), if present. Multiple instances of the upnp:foreignMetadata::fmBody::fmURI
property indicate that the actual foreign metadata is accessible from multiple URI locations
(e.g. multiple servers). When multiple instances of the upnp:foreignMetadata::fmBody::fmURI
property exist, all of the specified URIs shall produce the same (identical) data. The presence
of the upnp:foreignMetadata::fmBody:fmURI property is mutually exclusive with the
upnp:foreignMetadata::fmBody::-fmEmbedded XML and
upppforeignMetadata- fmBody. - fmEmbeddedString properties

Example:

<upnp:foreignMetadata type="openepg.org v1">
<upnp:fmId>1234567890</upnp: fmId>
<upnp:fmClass></upnp:fmClass>
<upnp: fmProvider>acme.org</upnp:fmProvider>
<upnp:fmBody xmlFlag="1" mimeType="text/xml">
<upnp: fmURI>http://192.168.1.100/0bjl23/metadata.xml</upnpifMmURI>
</upnp: fmBody>
</ppnp: foreignMetadata>

Where the URI “http://192.168.1.100/0bj123/metadata.xml” contaibs:

<?kml version="1.0" encoding="UTF-8"?>
<OpenEpg
xlns="urn:ce:cea-2033:0penkEPG:2006"
xphlns:xsi=http://www.w3.0rg/2001/XMLSchema-instance
xpi:schemalocation="./0penEPG-V1.xsd">
<DistributionNetwork distributionNetworkId="DISH">
<Name>EchoStar</Name>
<ContentService ContentServiceSouréeld="ABC">
<ContentServiceMapping>
<Channel>13</Channel>
<MinorChannel>0</MinorGhannel>
</ContentServiceMapping
</ContentService>
</DistributionNetwork>
<ContentServiceSource cehtentServiceSourcelId="ABC">
<CallSign>WABC</CaldSign>
<Name>ABC New Yorkg/Name>
<Event eventId="1234567890">
<StartTime>2006-01-06T23:59:59-08:00</StartTime>
<Duratidn3PODTO00H30M00S</Duration>
<ContentCRID crid="ABC://NightlyNews/6-Jjan-2006"/>
</Event>
</ContentServiceSource>
<Contenty‘crid="ABC://NightlyNews/6-jan-2006">
<shottTitle xml:lang="en-us">
ABC Nightly News
</ShortTitle>
ShortDao rip+—w' n mT-T:.ng—" n=1g"
News - January 6th 2006
</ShortDescription>
</Content>
</OpenEpg>

Default Value: None.
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B.24 Synchronized Playback-related Properties

Table B.39 — Synchronized Playback Properties Overview

E)

N

De
co
w
pr
pr

D¢
B.

Property Name NS Data Type M-Val Reference
upnp:resExt::clockSync upnp <XML> NO B.24.1
upnp:resExt::clockSync upnp xsd:string NO B.24.1.1
@deviceClockiInfolD
upnp:resExt::clockSync upnp xsd:string NO B.24.1.2
@supportedTimestampsID

BI4.1 upnp:resExt::clockSync
mespace: upnp Property Data Type: <XML> Multi-Valued: |

NO

scription: This property contains the clock synchronization information associated with the

htent-binary identified in the corresponding res property. This data identifies-how the dev

tocol and media format indicated by the upnp:resExt::clockSync@supportedTimestampd

ce
fer
ID

% timestamp the associated content-binary when it is send to the network using the trans

perty.
fault Value: None.

p4.1.1 upnp:resExt::clockSync@deviceClockiInfolD

Namespace: upnp Property Data Type: xsd:string Multi-Valued: |

D¢
wh

NO

scription: This required property identifies the timestamp mechanism that will be usged

en the associated content-binary is streamed to _the network by the device. Its value sHh

all

equal the value of the @id attribute from one of the _<deviceClockInfo> elements listed in
the Features data structure contained in the Feativelist state variable of ConnectionManager
sefvice [9].

Default Value: N/A. This property is réquired if the upnp:resExt::clockSync property|is
present.

B.p4.1.2 upnp:resExt::clockSync@supportedTimestampsID

N]mespace: upnp Property Data Type: xsd:string Multi-Valued: NO
Description: This required property (in conjunction with the upnp:resExt::clockSync
@¢leviceClockinfolD property) identifies the timestamp mechanism that will be used when t{he
aspociated content-binary is streamed to the network by the device. Its value shall equal the
value of the @id attribute from one of the <supportedTimestamps> elements listed in fhe
Felatures data structure contained in the FeaturelList state variable of ConnectionManager
sefvice.

Difault Value: N/A. This property is required if the upnp:resExt::clockSync property|is
preésent:
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B.25 DRMinfo-related Overview Properties

Table B.40 — DRMInfo-Related Properties Overview

Property Name NS Data Type M-Val Reference
upnp:resExt::DRMInfo upnp <XML> YES B.25.1
upnp:resExt::DRMiInfo::foreignMetadata upnp <XML> NO B.23.1
upnp:resExt::DRMiInfo::foreignMetadata@type upnp xsd:string NO B.23.1.1
upnp:resExt::DRMInfo::foreignMetadata::fmld upnp xsd:string YES B.23.1.2
upnp:resExt::DRMInfo::foreignMetadata::fmClass upnp xsd:string YES B.23.1.3
upnp:resExt::DRMInfo::foreignMetadata::.fmProvider upnp xsd:string NO B.23.174
upnp:resExt::DRMInfo::foreignMetadata::fmBody upnp <XML> NO B23.1.5
upnp:resExt::DRMInfo::foreignMetadata::fmBody@xmlFlag upnp xsd:boolean NO B.23.1.5.1
upnp:resExt::DRMInfo::foreignMetadata::fmBody@mimeType upnp xsd:string NO B.23.1.5.9
upnp:resExt::DRMInfo::foreignMetadata::fmBody upnp <XML> NO B.23.1.5.4
ZImEmbedded XML
upnp:resExt::DRMInfo::foreignMetadata::fmBody upnp xsd:string NO B.23.1.5.3
imEmbeddedString
upnp:resExt::DRMInfo::foreignMetadata:.fmBody::fmURI upnp xsdranyURI NO B.23.1.5.5

B.

D
DR

P5.1

upnp:resExt::DRMInfo

N]mespace: upnp

Property Data Type: <XML>

Multi-Valued: YES

scription: This property shall contain the upnp:foreignMetadata information used to spegify
M related information associated with the content-binary identified in the corresponding fes

pr

perty.

See subclause B.23 for child properties of the upnp:resExt::DRMInfo property.

Ddfault Value: None.
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Annex C
(normative)

AV Working Committee Class Definitions

C.1 Class Hierarchy

The ContentDirectory service exposes a class hierarchy which is used to type all objects that
can be retrieved from it. Each class is named using a string of the form described in
subclause C.1.1.

pa

lass that is derived from another class shall include all of the member properties\of {
ent class. The definition of a derived class may make some allowed properties ,of the b3
clgdss required.

he
se

Edch class definition includes a list of properties. Each property is expressed in"XML as either

an

clgss, meaning that, in an XML instance of the class, the property may aecur more than onc

XML Element or an XML Attribute. Some independent properties are“multi-valued fo

a

e.

Ndte that the set of properties that are required in the Result argument of the Browse() gnd

Selarch() actions are determined by [15] and not by any requirements imposed by the clg
definitions.

Th

pr

shpll exist if and only if the independent property exists. Allowed means that the depends
property may exist but only if the independent property exists.

Annex C defines three classes: the base.class object and its two derived classes object.it
and object.container, which make up the basic hierarchy from which all other classes (UPn
or lvendor-defined) are derived.

In

support level for a dependent property varies based on the support level of |i
independent property. If the independent property does-not exist, the dependent property] i
nof allowed. If the independent property is required or allowed, its associated depends

perties can be either required or allowed. Reduired means that the dependent prope

addition to these classes, they AV Working Committee has defined a number of cle

SS

depcriptions that are derived from either the item or container classes. Figure C.1 and Figlrre

C.R below show the hierarchy.of these AV Working Committee-defined class definitions.

object

—

item container

infuge audio video playlist — bookmark .
Itpm. ltem ltem Item ey ltem L2l
T
v v Y v v v v v ¥
Tt music audio audio movie video music audic video
)
f Track Brogdcast Book Brogdeast VideoClip Program Program

Y \

Vendor defined class extensions

© |

Figure C.1 — Class hierarchy for the item base class
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§odem container

- playlist channel epg storage storage storage bookmark
(FARSEIG Container ctlimm ‘ Group Container System Wi Fflirs Folder
A 4 ; }
. . . ) Audio Video
music music photo music movie e — B
Artist Albwn Album Genre Genre o e
Group Froup
Y y Y Y A A y y y A y y 2
‘ Vendor defined cluss extensions an

Figure C.2 — Class hierarchy for the container base class

For each class in these figures, the required and allowed properties that apply/to instances| of
the class are listed. Any device that adds a property whose description maiches one of the AV
Working Committee-defined property descriptions shall use the AV “Working CommittTe-

defined property name. In addition, any device that uses a property name from the
CgntentDirectory service specification shall use it with the same sémantics as the AV Working
Cdmmittee-defined description of that property. ContentDirectory/service providers are freeg| to
add other properties than those defined in Annex B to instances'of one of the classes belqw,
from any kind of XML namespace.

c.11 Class name syntax

Class name syntax is formally described using EBNF as described in subclause 4.1.3 gnd
Annex E.

className = DbaseName | deriwedName

baseName = 'object'

derivedName te= (baseNamejderivedName) '.' shortName
shprtName ::= (* valid XML name, excluding the charactgrs
', (UTF-8 code 0x4E)

' (UTF-8 code 0x3A) *)
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Required

Not allowed
UNDEFINED
INHERITED

E Allowed
l/

resExt

id

resExt

upnp:artist

np:actor

u

upnp:actor@role

upnp:author

upnp:author@role

:producer

upn

upnp:director

dc:publisher

dc:contributor

-genre

upn

upnp:genre@extended

upnp:album

:playlist

upn

upnp:albumArtURI

upnp:artistDiscographyURI

AyricsURI

upn

dc:relation
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C.2

object (Base Class)

ISO/IEC 29341-20-12:2017(E)

This is the root class of the entire ContentDirectory service class hierarchy. It shall not be
instantiated. No object shall be created or otherwise exist in a ContentDirectory service
whose upnp:class property has the value “object”. The object class defines properties that are
common to both individual media items and logical collections of these items. The object class

includes the following required and allowed properties:

Table C.2 — object Properties

Property Name NS RIA Remarks
@id DIDL-Lite R
@parentID DIDL-Lite R
@restricted DIDL-Lite R
dc:title dc R
upnp:class upnp R
dc:creator dc A
res DIDL-Lite A
upnp:writeStatus upnp A

C.

Th
th
ex

cld
Ad

.1 item:object

Table C.3 —=,item Properties

s is a derived class of object used to represent individual content objects, that is: objefts
t do not contain other objects; for example, a music track on an audio CD. The XML
bression of any instance of a class that is derived{from item is the <item> element. This
ss is derived from the object class and inherits the properties defined by that clags.
ditionally, the following allowed properties aré.recommended for this class:

Property Name NS R/A Remarks
upnp:objectUpdatelD upnp CR Required if the Track Changes Option
(TCO) is supported. Otherwise, not
allowed.

res@updateCount DIDL-Lite CR Required if the Track Changes Option
(TCO) is supported. Otherwise, not
allowed.

@reflD DIDL-Lite CR Required for reference items, otherwise
not allowed. See subclause 5.2.21 for
details on reference items.

upnp:bookmarktD upnp A

c.p1.1 imageltem:item
Anl imageltem instance represents a still image object. It typically has at least one_fes
property. This class is derived from the jtem class and inherits the properties defined by that

class.”Additionally, the Tollowing allowed properties are recommended Tor this class:

© ISO/IEC 2017 — All rights reserved
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Table C.4 — imageltem:item Properties

Property Name NS R/A Remarks

upnp:longDescription upnp A

upnp:storageMedium upnp A

upnp:rating upnp A

dc:description dc A

dc:publisher dc A

dc:date dc A

dc:rights dc A
c.2.1.11 photo:imageltem
A bhoto instance represents a photo object (as opposed to, for example, an igon). It typically
hak at least one res property. This class is derived from the imageltem class)and inherits {he
properties defined by that class. Additionally, the following allowéd” properties are
re¢ommended for this class:

Table C.5 — photo:imageltem Properties
Property Name NS R/A Remarks

upnp:album upnp A
C.2.1.2 audioltem:item
Anl audioltem instance represents content that~iS intended for listening. Movies, [V
brpadcasts, etc., that also contain an audio trackvare excluded from this definition; thgse
objects are classified under videoltem. It typically has at least one res property. This clasq is
derived from the jtem class and inherits the properties defined by that class. Additionally, the

fol

owing allowed properties are recommendeéd for this class:

Table C.6 —taudioltem:item Properties

Property Name NS R/A Remarks
upnp:genre upnp A
dc:description dc A
upnp:longDescription upnp A
dc:publisher dc A
dc:language dc A
dc:relation dc A
dc:rights dc A
C.2.1.2.1 musicTrack:audioltem
A misicTrack instance represents music audio content (ne nppnend to,for nynmlr_\ln, a_nel

WS

broadcast or an audio book). It typically has at least one res property. This class is derived
from the audioltem class and inherits the properties defined by that class. Additionally, the
following allowed properties are recommended for this class:

204
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Table C.7 — musicTrack:audioltem Properties

Property Name NS R/A Remarks
upnp:artist upnp A
upnp:album upnp A
upnp:originalTrackNumber upnp A
upnp:playlist upnp A
upnp:storageMedium upnp A
dc:contributor dc A
dc.date dc A
C.p.1.2.2 audioBroadcast:audioltem

Anl audioBroadcast instance represents a continuous stream from an audio-broadcast (as
opposed to, for example, a song or an audio book). It typically has at least one res property.
Thiis class is derived from the audioltem class and inherits the properties defined by that clgss.
Additionally, the following allowed properties are recommended for this class:

Table C.8 — audioBroadcast:audioltem Properties

Property Name NS R/A Remarks
upnp:region upnp A
upnp:radioCallSign upnp A
upnp:radioStation!/D upnp A
upnp:radioBand upnp A
upnp:channelNr upnp A
upnp:signalStrength upnp A
upnp:signallLocked upnp A
upnp:tuned upnp A
upnp:recordable upnp A

Cc.2.1.2.3 audioBook:audioltem

Anl audioBook instance represents audio content that is the narration of a book (as opposed
to,| for example, a news broadcast or a song). It typically has at least one res property. This
clgss is derived from:the audioltem class and inherits the properties defined by that clags.
Additionally, the following allowed properties are recommended for this class:

Table C.9 — audioBook:audioltem Properties

Property Name NS R/A Remarks
upnp.storageMedium upnp A
udnp-producer upap A
dc:contributor dc A
dc:date dc A
C.21.3 videoltem:item

A videoltem instance represents content intended for viewing (as a combination of video and
audio). It typically has at least one res property. This class is derived from the item class and
inherits the properties defined by that class. Additionally, the following allowed properties are
recommended for this class:
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Table C.10 — videoltem:item Properties

Property Name NS R/A Remarks
upnp:genre upnp A
upnp:genre@id upnp A
upnp:genre@type upnp A
upnp:longDescription upnp A
upnp:producer upnp A
upnp:rating upnp A
upnp:actor upnp A
upnp:director upnp A
dc:description dc A
dc:publisher dc A
dc:language dc A
dc:relation dc A
upnp:playbackCount upnp A
upnp:lastPlaybackTime upnp A
upnp:lastPlaybackPosition upnp A
upnp:recordedDayOfWeek upnp A
upnp:srsRecordSchedulelD upnp A

C.2.1.31 movie:videoltem

A |movie instance represents content that,isva movie (as opposed to, for example, a
coptinuous TV broadcast or a music video clip). It typically has at least one res property. This
clgss is derived from the videoltem class™and inherits the properties defined by that cla
Additionally, the following allowed properties are recommended for this class:

U7
f” —_

Table C.14\>— movie:videoltem Properties

Property Name NS R/A Remarks
upnp:storageMedium upnp A
upnp:DVDRegionCode upnp A
upnp:channelName upnp A
upnp:scheduledStastTime upnp A
upnp:schegajedEndTime upnp A
upnp:seheduledDuration upnp A
upnp:programTitle upnp A
uphp:seriesTitle upnp A
upnp:episodeCount upnp A
upnp:episodeNumber upnp A
upnp:episodeSeason upnp o)

C.2.1.3.2 videoBroadcast:videoltem

A videoBroadcast instance represents a continuous stream from a video broadcast (for
example, a convential TV channel or a Webcast). It typically has at least one res property.
This class is derived from the videoltem class and inherits the properties defined by that class.
Additionally, the following allowed properties are recommended for this class:
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Table C.12 — videoBroadcast:videoltem Properties

Property Name NS R/A Remarks

upnp:icon upnp A

upnp:region upnp A

upnp:channelNr upnp A

upnp:signalStrength upnp A

upnp:signallLocked upnp A

upnp:tuned upnp A

upnp:recordable upnp A

upnp:callSign upnp A

upnp:price upnp A

upnp:payPerView upnp A
C.2.1.3.3 musicVideoClip:videoltem
A |musicVideoClip instance represents video content that is a clipysupporting a song (as
opposed to, for example, a continuous TV broadcast or a movie).t typically has at least gne

res

by|that class. Additionally, the following allowed properties are.recommended for this class:

Table C.13 — musicVideoClip:videoltem Properties

b property. This class is derived from the videoltem class and_inherits the properties defined

Property Name NS R/A Remarks

upnp:artist upnp A

upnp:storageMedium upnp A

upnp:album upnp A

upnp:scheduledStartTime upnp A

upnp:scheduledStopTime upnp A

upnp:director upnp A

dc:contributor dc A

dc:date dc A
c.2.1.4 playlistitem:item
A |playlistlitem instance represents a playable sequence of resources. It is different frpm
mysicAlbum in the)sense that a playlistitem may contain a mix of audio, video and imades
and is typically-created by a user, while an album is typically a fixed published sequence|of

sopngs (for-example, an audio CD). A playlistitem is required to have a res property

plg
ou

-

for

yback-of-the whole sequence. This res property is a reference to a playlist file authored
Iside” of the ContentDirectory service (for example, an external M3U file). Rendering f{he
plgytistitem has the semantics defined by the playlist's resource (for example, orderi

ng,

es

trarsition—eHects;—ete)—Fhis—class—is—derivedfrom-thetomclass—and-inheritsthepropert
defined by that class. Additionally, the following allowed properties are recommended for this
class:
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Table C.14 — playlistitem:item Properties

Property Name NS R/A Remarks

upnp:artist upnp A Applies to the resources inside the
playlist. May be multi-valued to express
multiple artists.

upnp:genre upnp A Applies to the playlist as a whole, not any
individual resources that it might
reference.

upnp:longDescription upnp A

upnp:storageMedium upnp A Applies to the storageMedium of the
playlist file itself, not the resources that
the playlist file might reference.

dc:description dc A

dc:date dc A Applies to the creation daté ef the playlist
file itself, not the resources that it might
reference.

dc:language dc A Applies to the resgurces inside the

playlist. May be-multi-valued to express
multiple languagess.

C.2.1.5 textitem:item

A fextltem instance represents a content intended for reading. At typically has at least one |
property. This class is derived from the ifem class and inherits the properties defined by t

clgss. Additionally, the following allowed properties are recommended for this class:

Table C.15 — textitem:itern Properties

[esS
nat

Property Name NS R/A Remarks
upnp:author upnp A
res@protection upnp A
upnp:longDescription upnp A
upnp:storageMedium upnp A
upnp:rating upnp A
dc:description dc A
dc:publisher dc A
dc:contributor dc A
dc:date dc A
dc:relation dc A
dc:language dc A
dc:rights dc A

C.rA26 bookmarkltem: item

A bookmarkltem instance represents a piece of data that can be used to recover previous
state information of a AVTransport and a RenderingControl service instance. A bookmarkltem
instance can be located in any container but all bookmark items in the ContentDirectory
service shall be accessible within one of the defined bookmark subtrees. This class is derived
from the item class and inherits the properties defined by that class. Additionally, the following
properties are either required or recommended for this class:

208

© ISO/IEC 2017 — All rights reserved


https://iecnorm.com/api/?name=dedeebb787d0ce5709a231df58c421ff

ISO/IEC 29341-20-12:2017(E)

Table C.16 — bookmarkltem:item Properties

Property Name NS R/A Remarks
upnp:bookmarkedObject!D upnp R
upnp:neverPlayable upnp A
upnp:deviceUDN upnp R
upnp:serviceType upnp R
upnp:serviceld upnp R
dc:date dc A
upnp:stateVariableCollection upnp R

An
se
de
clg

2.1.7 epgltem:item

SS!

epgltem instance represents a program such as a single radio show, a single TV show of a
ries of programs. This class is derived from the ifem class and inherifs ;the propert|es
fined by that class. Additionally, the following allowed properties are recemmended for this

© ISO/IEC 2017 — All rights reserved
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Table C.17 — epgltem:item Properties

Property Name NS R/A Remarks
upnp:channelGroupName upnp A
upnp:channelGroupName@id upnp A
upnp:epgProviderName upnp A
upnp:serviceProvider upnp A
upnp:channelName upnp A
upnp:channelNr upnp A
upnp:programTitle upnp A
upnp:seriesTitle upnp A
upnp:programlD upnp A
upnp:programlD@type upnp A
upnp:seriesID upnp A
upnp:seriesID@type upnp A
upnp:channellD upnp A
upnp:channellD@type upnp A
upnp:channellD upnp A
@distriNetworkName
upnp:channellD upnp A
@distriNetworkID
upnp:episodeType upnp A
upnp:episodeCount upnp A
upnp:episodeNumber upnp A
upnp:episodeSeason upnp A
upnp:programCode upnp A
upnp:programCode@type upnp A
upnp:rating upnp A
upnp:rating@type upnp A
upnp:rating@advice upnp A
upnp:rating@equivatepiAge upnp A
upnp:recommendation!D upnp A
upnp:reconunendationID@type upnp A
upnp:genre upnp A
upnp:géenre@id upnp A
UpnRp:genre@extended upnp A
upnp:artist upnp A
upnp:artist@role upnp A
upnp:actor upnp A
upnp:actor@role upnp A
upnp:author upnp A
upnp:author@role upnp A
upnp:producer upnp A
upnp:director upnp A
dc:publisher dc A
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Property Name NS R/A Remarks
dc:contributor dc A
upnp:callSign upnp A
upnp:networkAffiliation upnp A
upnp:price upnp A
upnp:price@currency upnp A
upnp:payPerView upnp A
u'nn'n-n'anrn\ derName Tatalal A
dc:description dc A
upnp:longDescription upnp A
upnp:icon upnp A
upnp:region upnp A
upnp:rights upnp A
dc:language dc A
dc:relation dc A
upnp:scheduledStartTime upnp A
upnp:scheduledEndTime upnp A
upnp:recordable upnp A
upnp:foreignMetadata upnp A

C.2.1.71 audioProgram:epgltem
Anl audioProgram instance identifies a single instance of a broadcast audio program such a

radio show or a series of programs. This class.is derived from the epgl/tem class and inhe
properties defined by that class. Additionally, the following allowed properties are
ommended for this class:

the
re

Table C.18 — audioProgram:epgltem Properties

5 a
its

Property Name NS R/A Remarks
upnp:radioCallSign upnp A
upnp:radioStation!D upnp A
upnp:radioBand upnp A

C.
A

tha

p.1.7.2

videoProgram:epgltem

videoProgram instance is a video program such as a single TV show or a series
programs. This class is derived from the epgltem class and inherits the properties defined
t class:Additionally, the following allowed properties are recommended for this class:

Table C.19 — videoProgram:epqltem Properties

by

Property Name NS R/A Remarks
upnp:price upnp A
upnp:price@currency upnp A
upnp:payPerView upnp A

C.2.2

container:object

This is a derived class of object used to represent a collection (container) of individual content
objects and other collections of objects (nested containers). The XML expression of any
instance of a class that is derived from container is the <container> element. This class is
derived from the object class and inherits the properties defined by that class. Additionally,

the following allowed properties are recommended for this class:

© ISO/IEC 2017 — All rights reserved

211


https://iecnorm.com/api/?name=dedeebb787d0ce5709a231df58c421ff

ISO/IEC 29341-20-12:2017(E)

Table C.20 — container Properties

Property Name NS R/A Remarks

upnp:objectUpdatelD upnp CR Required if the Track Changes Option
(TCO) is supported. Otherwise, not
allowed.

upnp:containerUpdatelD upnp CR Required if the Track Changes Option
(TCO) is supported. Otherwise, not
allowed.

upnp:totalDeletedChildCount upnp CR Required if the Track Changes Option
(TCOJ 15 supported. Otherwise, not
allowed.

@childCount DIDL-Lite CR Required if the Track Changes Option
(TCO) is supported. Otherwise, allowed.

@childContainerCount DIDL-Lite A

upnp:createClass upnp A

upnp:searchClass upnp A

@searchable DIDL-Lite A

@neverPlayable DIDL-Lite A

Cc.2.21 person:container

A person instance represents an unordered collection of objects associated with a person| It
may have a res property for playback of all items belonging to the person container. A perdon
coptainer can contain objects of class album, item, or,playlist. The classes of objects a perdon
coptainer may actually contain is device-dependent~This class is derived from the contaiper
clgdss and inherits the properties defined by thab elass. Additionally, the following allowled
properties are recommended for this class:

Table C.21 — person:container Properties

Property Name NS R/A Remarks
dc:lanquage dc A
c.2.21.1 musicArtist:person

A musicArtist instance is aperson instance, where the person associated with the container is
a music artist. A musicArtist container can contain objects of class musicAlbum, musicTrgck
or|musicVideoClip. The classes of objects a musicArtist container may actually contain| is
deyice-dependent. Ahis class is derived from the person class and inherits the propertles
defined by that class’ Additionally, the following allowed properties are recommended for this
clgss:

Table C.22 — musicArtist:person Properties

Property Name NS R/A Remarks
upnip:-genre upnp A
upnp:artistDiscographyURI upnp A
C.2.2.2 playlistContainer:container

A playlistContainer instance represents a collection of objects. It is different from a
musicAlbum container in the sense that a playlistContainer instance may contain a mix of
audio, video and images and is typically created by a user, while an album container typically
holds a fixed published sequence of songs (for example, an audio CD). A playlistContainer
instance may have a res property for playback of the whole playlist or not. This res property
may be a dynamically created playlist resource, as described in subclase D.10.2, or a
reference to a playlist file authored outside of the ContentDirectory service (for example, an
external M3U file). This is device-dependent. In any case, rendering the playlist has the
semantics defined by the playlist resource (for example, ordering, transition effects, etc.). If
the playlistContainer instance has no res property, a control point needs to separately initiate
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rendering for each child object, typically in the order the children are received from a Browse()
action. This class is derived from the container class and inherits the properties defined by
that class. Additionally, the following allowed properties are recommended for this class:

Table C.23 — playlistContainer:container Properties

Property Name NS R/A Remarks

upnp:artist upnp A

upnp:genre upnp A

tpro-tforrgBesTription P iy

upnp:producer upnp A

upnp:storageMedium upnp A

dc:description dc A

dc:contributor dc A

dc:date dc A

dc:language dc A

dc:rights dc A
c.2.2.3 album:container
Anl album instance represents an ordered collection of objeets/ It may have a res property for
pldyback of the whole album instance.When it does, rendéring the album instance renders|all

remdering for each child object. This class is derived<rom the container class and inherits {he
properties defined by that class. Additionally,\ the following allowed properties are
re¢commended for this class:

of |the objects sequentially. When it does not, a conftrel point needs to separately initiIte

Table C.24 — album:container Properties

Property Name NS R/A Remarks
upnp:storageMedium upnp A
dc:longDescription dc A
dc:description dc A
dc:publisher dc A
dc:contributor dc A
dc:date dc A
dc:relation dc A
dc:rights dc A

C.2.2.3.1 musicAlbum:album

A |musicAlbum instance is an album container that contains items of class musicTrgck
(scp Cc212 1) or sub-album containers of class musicAlbum 1t can be used ta madel for
example, an audio-CD. This class is derived from the album class and inherits the properties
defined by that class. Additionally, the following allowed properties are recommended for this
class:
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Table C.25 — musicAlbum:album Properties

Property Name NS R/A Remarks
upnp:artist upnp A
upnp:genre upnp A
upnp:producer upnp A
upnp:albumArtURI upnp A
upnp:toc upnp A

C.2.2.3.2 photoAlbum:album

A |photoAlbum instance is an album container that contains items of class phadte "(See
supclause C.2.1.1.1) or sub-album containers of class photoAlbum. This class is derived from
the album class and inherits the properties defined by that class. There are nol/additional
re¢commended properties.

Table C.26 — photoAlbum:album Properties

Property Name NS R/A Remarks

C.R.2.4 genre:container

A penre instance represents an unordered collection of gbjects that all belong to the same
gepre. It may have a res property for playback of all items of the genre, or not. In the first
cape, rendering the genre has the semantics of rendering each object in the collection,|in
some order. In the latter case, a control point needsyto separately initiate rendering for egqch
chlld object. A genre container can contain objects of class person, album, audioltgm,
videoltem or sub-genre containers of the same:class (for example, Rock contains Alternat|ve
Rdck). The classes of objects a genre container may actually contain is device-dependent.
This class is derived from the container clas§ and inherits the properties defined by that clags.
Additionally, the following allowed properties are recommended for this class:

Table C.27—= genre:container Properties

Property Name NS R/A Remarks
upnp:genre upnp A
upnp:longDescription upnp A
dc:description dc A
c.2.24.1 musicGenre:genre

A musicGenfelinstance is a genre which is interpreted as a style of music. A musicGefre
coptainer_(can contain objects of class musicArtist, musicAlbum, audioltem or sﬁb—
mysicgenres of the same class (for example, Rock contains Alternative Rock). The classes| of
objects—a musicGenre container may actually contain is device-dependent. This class| is
defived from the genre class and inherits the properties defined by that class.

C.2.2.4.2 movieGenre:genre

A movieGenre instance is a genre container where the genre indicates a movie style. A
movieGenre container can contain objects of class people, videoltem or sub-moviegenres of
the same class (for example, Western contains Spaghetti Western). The classes of objects a
movieGenre container may actually contain is device-dependent. This class is derived from
the genre class and inherits the properties defined by that class.

C.2.2.5 channelGroup:container

A channelGroup container groups together a set of items that correspond to individual but
related broadcast channels. For example, all preset channels for a particular tuner can be
grouped together in a channelGroup container. A device that has multiple tuners can provide
multiple channelGroup containers, one for each tuner. Alternatively, the device can choose to
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expose all tuners using just a single channelGroup container. This is especially useful when
the tuners have equivalent capabilities. Moreover, a device with a single tuner can provide
multiple channelGroup containers, each exposing only a subset of the available channels (for
example, a set-top-box that contains a single tuner but supports three different input
connections: terrestrial, cable, and satellite). For Ul purposes, control points have the
freedom to expose channelGroup containers separately, or blend the contents of multiple
channelGroup containers together in a single view. A channelGroup container can only
contain objects of class “object.item.videoltem.videoBroadcast” or
“object.item.videoltem.audioBroadcast”.

N

This_class is derived from the container class and inherits the prnpnrfinc defined hy that class.

Additionally, the following allowed properties are recommended for this class:

Table C.28 — channelGroup:container Properties

Property Name NS R/A Remarks
upnp:channelGroupName upnp A
upnp:channelGroupName@id upnp A
upnp:epgProviderName upnp A
upnp:serviceProvider upnp A
upnp:icon upnp A
upnp:region upnp A
C.p.2.51 audioChannelGroup:channelGroup

An audioChannelGroup container groups together a-set of items that correspond to individual
but related audio broadcast channels. An audieCGhannelGroup container shall only contain
objects of class “object.item.audioltem.audioBroadcast”’. This class is derived from fthe
chbnnelGroup class and inherits the propertiés.defined by that class.

C.R.2.5.2 videoChannelGroup:channelGroup

A yvideoChannelGroup container groups together a set of items that correspond to individpal
buf related video broadcast channels. A videoChannelGroup container shall only contgin
objects of class ”"object.item.videoltem.videoBroadcast”. This class is derived from the
chihnnelGroup class and inherits the properties defined by that class.

C.2.2.6 epgContainef:container

An epgContainer instance (EPG container) is a program guide container which shall ohly
coptain objects forrEPG information such as audio and video program items or other EPG
coptainers to organize these program items. This class is derived from the container clgss
and inherits the\properties defined by that class. Additionally, the following allowed propert|es
ar¢ recommended for this class:
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Table C.29 — epgContainer:container Properties

Property Name NS R/A Remarks

upnp:channelGroupName upnp A

upnp:channelGroupName@id upnp A

upnp:epgProviderName upnp A

upnp:serviceProvider upnp A

upnp:channelName upnp A

ufpnp:channelNr upnp A

upnp:channellD upnp A

upnp:channellD@type upnp A

upnp:channellD@distriNetworkName upnp A

upnp:channellD@distriNetworklD upnp A

upnp:radioCallSign upnp A

upnp:radioStationID upnp A

upnp:radioBand upnp A

ufpnp:callSign upnp A

upnp:networkAffiliation upnp A

upnp:serviceProvider upnp A

upnp:price upnp A

upnp:price@currency upnp A

upnp:payPerView upnp A

upnp:epgProviderName upnp A

upnp:icon upnp A

ufpnp:region upnp A

d¢:language dc A

d¢:relation dc A

upnp:dateTimeRange upnp A
C.p.2.7 storageSystem:container
A ptorageSystem instance represents a potentially heterogeneous collection of storage media.
A | storageSystefm y"may contain other objects, including storageSystem containefrs,
stqrageVolume “containers or storageFolder containers. A storageSystem shall either bg a
ch|ld of the(root container or a child of another sforageSystem container. Examples |of
stqrageSy§tem instances are
e | a.CD/Jukebox
o aHard Disk DriveplusaCb-inacembe-deviee
e asingle CD

This class is derived from the container class and inherits the properties defined by that class.

Ad
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ditionally, the following required properties are defined for this class:
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Table C.30 — storageSystem:container Properties

Property Name NS R/A Remarks
upnp:storageTotal upnp R
upnp:storageUsed upnp R
upnp:storageFree upnp R
upnp:storageMaxPartition upnp R
upnp:storageMedium upnp R

Re

garding the upnp:writeStatus property of a storageSystem container (see object clgss

definition), if there are content items/containers in a sforageSystem container that_are not
conptained within any storageVolume container, then all of these free items are considered| to

be

contained in a single virtual storageVolume container. For purposes of establishing the

uphp:writeStatus property of a storageSystem container, this virtual volume is_treated like|all

the other real storageVolumes containers in the storageSystem container.

If every storageVolume container in a storageSystem container has the same value for their
uphp:writeStatus property, then the value of upnp:writeStatus property)for the storageSystem

coptainer shall also be set to that value.

If any two storageVolume containers in a storageSystem contaiQer have different values for
their upnp:writeStatus property, then the value of upnpiwriteStatus property for the

stqrageSystem container shall be set to “MIXED”.

C.p.2.8 storageVolume:container

A

storageVolume instance represents all, or a pattifion of, some physical storage unit of a

sir
be
co
co
ch
Std

gle type (as indicated by the storageMedium ptoperty). The storageVolume container nfay
writable, indicating whether new items can\be created as children of the storageVoluine
htainer. A storageVolume container may, contain other objects, except a storageSystem
ntainer or another sforageVolume container. A storageVolume container shall either bg a
Id of the root container or a child of a storageSystem container. Examples |of
rageVolume instances are

This class is derived-from the container class and inherits the properties defined by that cla

Ad

a Hard Disk Drive

a partition on a Hard DiskDrive
a CD-Audio disc

a Flash memory card

U7
@

ditionally, the.following required properties are defined for this class:

Table C.31 — storageVolume:container Properties

Property Name NS R/A Remarks
upb:storage Total upnp
upnp:storageUsed upnp R
upnp:storageFree upnp R
upnp:storageMedium upnp R
C.2.2.9 storageFolder:container

A storageFolder instance represents a collection of objects stored on some storage medium.

Th

e storageFolder container may be writable, indicating whether new items can be created as

children of the storagefFolder container or whether existing child items can be removed. If the

pa

rent container is not writable, then the storageFolder container itself cannot be writable. A

storageFolder container may contain other objects, except a storageSystem container or a
storageVolume container. A storageFolder container shall either be a child of the root
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container or a child of another storageSystem container, a storageVolume container or a
storageFolder container. Examples of storageFolder instances are

e adirectory on a Hard Disk Drive

e adirectory on CD-Rom, etc.

This class is derived from the container class and inherits the properties defined by that class.
Additionally, the following required properties are defined for this class:

Table C.32 — storageFolder:container Properties

Property Name

NS

R/IA

Remarks

upnp:storageUsed

upnp

R

C.2.2.10

bookmarkFolder:container

A pookmarkFolder instance represents an unordered collection of objects that €ither belong| to

the “object.item.bookmarklitem”

class

and

its derived classes or the

“obpject.container.bookmarkFolder” class and its derived classes. A bookmarkFolder instarice

m3ay appear anywhere in the ContentDirectory hierarchy.

If & bookmark container and its subtree contains bookmark items that will never have normal
plgyable contents, then that bookmark container should specifydhe @neverPlayable property
sef to “1”. See B.17.1.

Thiis class is derived from the container class and inherits the properties defined by that cla
Additionally, the following allowed properties are recommended for this class:

Table C.33 — genre:container Properties

U7
@

Property Name NS R/A Remarks
upnp:genre upnp A
upnp:longDescription upnp A
dc:description dc A
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Annex D
(Informative)
Theory of Operation

D.1 Introduction

This Annex A walks through several scenarios to illustrate the various actions supported by
the ContentDirectory service. These include browsing, searching, object creation, update, and
deletion, property creation, update and deletion, content transfer, playlist manipulation,
Internet content representation, and bookmark manipulation.

D.2g Generating Object ID Values

As| discussed in subclause 5.2.3 and 5.2.4, control points can benefit when objects presefve
their identify (i.e. retain the value of their @id property even when going off-line)

In forder to preserve an object’s identity, the value of the object’'s @id property,cannot change
sirlce that is the value used by a control point to identify an object. Additionally, when [an
object is deleted, the value of that object’'s @id property cannot befassigned to anothgr,
object. Otherwise, control points might mistakenly conclude that the’second object is the
object that was deleted which, of course, it is not. However, if"an” object is deleted then
supsequently restored, then the original value of that object’'s/@id property can again |be
aspigned to the restored object — thus preserving the object's~griginal identity. Consequentily,
coptrol points that detect an @id property value that have“been seen before can safgly
copclude that this object is the same object as beforenbut perhaps with some updated
property values. See subclause 5.2.3 and 5.2.4 for more_details.

[

If for any reason, an implementation changes theyvalue of the @id property of an object for
which it is tracking changes (i.e. an _object with the upnp:objectUpdatelD |or
uphp:containerUpdatelD properties), it has the.option of treating the action as a change to the
@Id property value and calling the necessary Service Reset Procedure as defined|in
supclause 5.3.7 and 5.3.7.1. Alternatively; the implementation can treat the change aq a
separate object deletion followed by ainew and different object creation. As with all object
crg¢ations and/or deletions, the implementation will need to comply with all functiopal
requirements that are mandated™ by the ContentDirectory specification, for example,
gepherating events (when on-liné);-updating various state variables and/or properties including
the parent container’'s @childCount and upnp:totalDeletedChildCount properties, if present.
See subclause 5.3.8 for more details.

Alfhough many devices ‘do not explicitly store the value of each object’'s @id propeity,
préserving the identity of each object is still possible for most devices. For example, a file
system-based implementation could consistently generate the same @id property value|of
earh object by ‘using the full file system pathname of the content that the object represents.
Unless the content file is moved, its pathname is both unique and persistent, which, in tu(L'n,
yiglds an.@gbject identity that is also unique and persistent. Additionally, in order to generat¢ a
unjque-object identity even when the filename and/or the file system’s unique identifier| is
relised--(i.e. assigned to a different content file), the implementation can generate both
pegsistent and fully unique object IDs by appending the @id property value with the file's tine
of creation which is stored by most file systems. For non file system-based implementations, it
is possible to generate unique IDs by maintaining and persisting a counter of the items that
have been exposed by the ContentDirectory service. When a new object is created, the value
of the counter is assigned to the @id property of the new object and the counter is
incremented. Since the @id property is a string, the counter can be stored as a set of
characters representing the decimal or hexadecimal digits of the counter and the increment is
performed by arithmetic on those character digits. In this way, a system that uses a string of
length n characters can represent 16" objects over the lifetime of the ContentDirectory service
before the @id properties would be reused. In this environment, persistence could be ensured
by storing the @id value along with the metadata that is stored for the object. These are just a
few examples that illustrate that creating long-lived and non-reused @id property values is
possible even thought the device does not have a lot of permanent storage dedicated to the
ContentDirectory service implementation.
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3 Content Setup for Browsing and Searching

The following illustrates the logical structure of a ContentDirectory service which exposes a
physical directory structure on a PC-like file system. The content includes music and photos
organized into a few directory folders. The logical directory hierarchy is as follows:

D.

Th
ex

Name=“Content”
e Name=“My Music”

o Name=“Singles Soundtrack - Various Artists.musicalbum”

e Name="Would - Alice Tn Chains.wma’, Size="90000
o Name=“Chloe Dancer - Mother Love Bone.wma”, Size=“200000"
o Name=“State Of Love And Trust - Pearl Jam.wma”, Size=“70000"
e Name=“Drown - Smashing Pumpkins.mp3”, Size=“140000"
¢ Name=“Brand New Day - Sting.musicalbum”
e Name=“A Thousand Years - Sting.wma”, Size=“100000"
o Name=“Desert Rose - Sting.wma”, Size=“50000"
e Name=“Big Lie Small World - Sting.mp3”, Size=“80000”
o Name=“My Photos”
e Name=“Mexico Trip.photoalbum”
e Name=“Sunset on the beach - 10/20/2001.jpg”, Size=“20000"
e Name="Playing in the pool - 10/25/2001.jpg”, Size=“25000"
e Name=“Christmas.photoalbum”
o Name=“John and Mary by the fire - 12/24/2001.jpg”, Size=“22000"
e Name=“Christmas Tree loaded with presents - 12/25/2001.jpg”, Size=“10000"
e Name=“Album Art”
¢ Name=“Brand New Day.albumart”,Size=“20000"

e Name="“Singles Souhndtrack.albumart”,Size=“20000"
# Browsing

le Browse() actionvenables the control point to navigate the native content hierarg
bosed by the ContentDirectory service. This hierarchy could map onto an explicit physi

higrarchy or a «dogical one. In addition, the Browse() action enables the following featu
while navigating*‘the hierarchy:

22

Metadata only browsing. The metadata associated with a particular object can
retrieved.

hy
cal
es

be

ohild biect | inq_The di hild : bi , ved

the container class can be retrieved.

DM

Incremental navigation that is: the full hierarchy is never returned in one action since this

is likely to flood the resources available to the control point (memory, network bandwid

th,

etc.). Also within a particular hierarchy level, the control point can restrict the number (and

the starting offset) of objects returned in the result.

Sorting. The result can be requested in a particular sort order. The available sort orders

are expressed in the return value of the GetSortCapabilities() action.

Filtering. The result data can be filtered to only include a subset of the properties

available on the object (see subclause 5.3.18). Note that certain properties shall not
filtered out in order to maintain validity of the resulting DIDL-Lite XML Document. Even i

be
fa

non-filterable property is left out of the filter list, it will still be included in the Result

argument.
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The following examples illustrate the typical Browse() request-response interaction between a
control point and a ContentDirectory service. It assumes the content setup specified in
Annex D.3.

D.4.1 Retrieving Sort Capabilities

When it connects to the ContentDirectory service, the control point determines which
properties can be used as sort criteria in a Browse() or Search() request. It does this via the
GetSortCapabilities action:

Request:

Geks v~+f“p'l«-\1"|1'f1' L)

Regponse:
GefSortCapabilities("dc:title,dc:creator,dc:date, res@size")

D.4.2 Browsing the Root Level Metadata

Thie control point needs to retrieve the root level metadata for the ContentBirectory service| It
dogs this via the following Browse() action:

Repfuest:
Brpwse ("0", "BrowseMetadata", "*", 0, 0, "")

Regponse:
Brpwse ("
<?kml version="1.0" encoding="UTF-8"7?>
<DDL-Lite
xmlns:dc="http://purl.org/dc/elements/1.1/"
xflns="urn:schemas-upnp-org:metadata-1-0/BIDL-Lite/"
xmlns:upnp="urn:schemas-upnp-org:metadate-1-0/upnp/"
xplns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xpi:schemalLocation="
urn:schemas-upnp-org:metadata-1-0PIDL-Lite/
http://www.upnp.org/schemas/aw/didl-lite.xsd
urn:schemas-upnp-org:metadata<l-0/upnp/
http://www.upnp.org/schemas/av/upnp.xsd">
<container 1d="0" parentID=!"-1" childCount="3"
childContainerCount="3"(nestricted="1" searchable="1">
<dc:title>Content</dc¥title>
<upnp:class>object{container.storageFolder</upnp:class>
<upnp:storageUsgd>847000</upnp:storageUsed>
<upnp:writeStatus>WRITABLE</upnp:writeStatus>
<upnp:searchClass includeDerived="0">
object {cContainer.album.musicAlbum
</upnp:séarchClass>
<upnp:searchClass includeDerived="0">
obypect.container.album.photoAlbum
</uptip:searchClass>
<upnp:searchClass includeDerived="0">
object.item.audioltem.musicTrack
</upnp:searchClass>
upnp:searchClass includeDerived="0"
object.item.imageltem.photo
</upnp:searchClass>
<upnp:searchClass name="Vendor Album Art"
includeDerived="1">
object.item.imageltem.photo.vendorAlbumArt
</upnp:searchClass>
</container>
</DIDL-Lite>", 1, 1, 10)

Note that the response contains the DIDL-Lite XML Document with the metadata
corresponding to the root container of the ContentDirectory service (container @id = 0), and
the other output arguments NumberReturned, TotalMatches, and UpdatelD, respectively.
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D.4.3 Browsing the Children of the Root Level

The control point needs to retrieve the children of the root-level container. The control point
can display 3 items at a time, so it restricts the number of children returned in the Result
argument. It does this via the following Browse() action:

Request:
Browse ("0", "BrowseDirectChildren", "*", 0, 3, "")

Response:

Browse ("

<?xml version="1.0" encoding="UTF-8"7?>

<D[DL-Lite
xplns:dc="http://purl.org/dc/elements/1.1/"
xplns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xplns:upnp="urn:schemas-upnp-org:metadata-1-0/upnp/"
X
X

hlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
51 :schemalocation="
urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/
http://www.upnp.org/schemas/av/didl-lite.xsd
urn:schemas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp.xsd">
<container id="1" parentID="0" childCount="2" childContainerCount="2"
restricted="0">
<dc:title>My Music</dc:title>
<upnp:class>object.container.storageFolder</upnp;class>
<upnp:storageUsed>730000</upnp:storageUsed>
<upnp:writeStatus>WRITABLE</upnp:writeStatus>
<upnp:searchClass includeDerived="0">
object.container.album.musicAlbum
</upnp:searchClass>
<upnp:searchClass includeDerived="0">
object.item.audioItem.musicTrack
</upnp:searchClass>
<upnp:createClass includeDerivedz%0">
object.container.album.musichibum
</upnp:createClass>
</container>
<container id="2" parentID="Q!"childContainerCount="2" childCount="2"
restricted="0">
<dc:title>My Photos</dcrtitle>
<upnp:class>object.container.storageFolder</upnp:class>
<upnp:storageUsed>77000</upnp:storageUsed>
<upnp:writeStatus>WRITABLE</upnp:writeStatus>
<upnp:searchClass includeDerived="0">
object.gontainer.album.photoAlbum
</upnp:segrchClass>
<upnp:searchClass includeDerived="0">
object.item.imageltem.photo
</upnp:searchClass>
<uphp:createClass includeDerived="0">
object.container.album.photoAlbum
</upnp:createClass>
€ontainer>
<container id="30" parentID="0" childCount="2" childContainerCount="0"
restricted="0">
<dc:title>Album Art</dc:title>
<upnp:class>object.container.storageFolder</upnp:class>
<upnp:storageUsed>40000</upnp:storageUsed>
<upnp:writeStatus>WRITABLE</upnp:writeStatus>
<upnp:searchClass name="Vendor Album Art"
includeDerived="1">
object.item.imageIltem.photo.vendorAlbumArt
</upnp:searchClass>
<upnp:createClass includeDerived="1">
object.item.imageltem.photo.vendorAlbumArt
</upnp:createClass>
</container>
</DIDL-Lite>", 3, 3, 10)
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D.4.4 Browsing the Children of the My Music Folder

The control point needs to retrieve the children of the My Music folder. The control point can
display 3 items at a time, so it specifies the number of children returned in the Result
argument. In addition, it specifies the Result argument to be sorted in ascending order by the
creator property. It does this via the following Browse() action:

Request:

Browse ("1", "BrowseDirectChildren", "*", 0, 3, "+dc:creator")

Response:

Browse ("

<?kml version="1.0" encoding="UTF-8"?>

<D[DL-Lite
xplns:dc="http://purl.org/dc/elements/1.1/"
xplns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xplns:upnp="urn:schemas-upnp-org:metadata-1-0/upnp/"
xplns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xpi:schemalocation="

</

D.

Th
co

urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/
http://www.upnp.org/schemas/av/didl-lite.xsd
urn:schemas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp.xsd">
<container id="4" parentID="1" childContainerCount="0" ,dhildCount="3"
restricted="0">
<dc:title>Brand New Day</dc:title>
<dc:creator>Sting</dc:creator>
<upnp:class>object.container.album.musicAlbum</dpnp:class>
<upnp:searchClass includeDerived="0">
object.item.audioItem.musicTrack
</upnp:searchClass>
<upnp:createClass includeDerived="0">
object.item.audioIltem.musicTrack
</upnp:createClass>
</container>
<container id="3" parentID="1" childCount="4" childContainerCount="0"
restricted="0">
<dc:title>Singles Soundtrack</dc:title>
<dc:creator>Various Artistg</dc:creator>
<upnp:class>object.contédiner.album.musicAlbum</upnp:class>
<upnp:searchClass incdudeDerived="0">
object.item.audidéhtem.musicTrack
</upnp:searchClags>
<upnp:createClass includeDerived="0">
object.itemyaudioIltem.musicTrack
</upnp:cregtetlass>
</container>
DIDL-Lite>" N2, 2, 21)

1.5 Browsing the Children of the Singles Soundtrack Music Album

le control point needs to retrieve the children of the Singles Soundtrack music album. T
htrol~point can display 3 items at a time, so it restricts the number of children returned

ea

hResult argument. In ition, it ifies the Result argument t rted in n

order by the dc:title property. It does this via the following Browse() action:

Request:
Browse ("3", "BrowseDirectChildren", "*", 0, 3, "+dc:title")

Response:
Browse ("
<?xml version="1.0" encoding="UTF-8"?>

<D

IDL-Lite

xmlns:dc="http://purl.org/dc/elements/1.1/"
xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmlns:upnp="urn:schemas-upnp-org:metadata-1-0/upnp/"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

X

©

si:schemaLocation="
urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/

in
ng
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http://www.upnp.org/schemas/av/didl-lite.xsd
urn:schemas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp.xsd">
<item id="6" parentID="3" restricted="0">
<dc:title>Chloe Dancer</dc:title>
<dc:creator>Mother Love Bone</dc:creator>
<upnp:class>object.item.audioltem.musicTrack</upnp:class>
<res protocolInfo="http-get:*:audio/x-ms-wma:*" size="200000">
http://10.0.0.1/getcontent.asp?id=6
</res>
</item>
<item id="8" parentID="3" restricted="0">
<dc:title>Drown</dc:title>
<dc:creator>Smashing Pumpkins</dc:creator>
<upnp:class>object.item.audioltem.musicTrack</upnp:class>
<res protocolInfo="http-get:*:audio/mpeg:*" size="140000">
http://10.0.0.1/getcontent.asp?id=8
</res>
</item>
<item id="7" parentID="3" restricted="0">
<dc:title>State Of Love And Trust</dc:title>
<dc:creator>Pearl Jam</dc:creator>
<upnp:class>object.item.audioItem.musicTrack</upnp:clasish>
<res protocolInfo="http-get:*:audio/x-ms-wma:*" size="70000">
http://10.0.0.1/getcontent.asp?id=7
</res>
</item>
</PIDL-Lite>", 3, 4, 18)

Reguest:
Brpwse ("3", "BrowseDirectChildren", "*", 3, 3,/ %%dc:title")

Regponse:
Brpwse ("
<?kml version="1.0" encoding="UTF-8"?>
<D[DL-Lite
xplns:dc="http://purl.org/dc/elements/1.1/"
xplns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xplns:upnp="urn:schemas-upnp-orgimetadata-1-0/upnp/"
xphlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xpi:schemalocation="
urn:schemas-upnp-org:mgtadata-1-0/DIDL-Lite/
http://www.upnp.org7schemas/av/didl-lite.xsd
urn:schemas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp.xsd">
<item i1d="5" pawentID="3" restricted="0">
<dc:titlepWpuld</dc:title>
<dc:creatdr>Alice In Chains</dc:creator>
<upnpsclass>object.item.audioltem.musicTrack</upnp:class>
<reg~protocolInfo="http-get:*:audio/x-ms-wma:*" size="90000">
http://10.0.0.1/getcontent.asp?id=5
< Jres>
<Jitém>
</PIRT-Lite>", 1, 4, 18)

D.4.6 Browsing the Children of the Album Art Folder

The control point needs to retrieve the children of the Album Art folder. The control point can
display 3 items at a time so it restricts the number of children returned in the Result argument.
It does this via the following Browse() action:

Request:
Browse ("30", "BrowseDirectChildren", "*", 0, 3, "")

Response:

Browse ("

<?xml version="1.0" encoding="UTF-8"?2>
<DIDL-Lite
xmlns:dc="http://purl.org/dc/elements/1.1/"
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xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmlns:upnp="urn:schemas-upnp-org:metadata-1-0/upnp/"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="
urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/
http://www.upnp.org/schemas/av/didl-lite.xsd
urn:schemas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp.xsd">
<item 1d="31" parentID="30" restricted="0">
<dc:title>Brand New Day</dc:title>
<upnp:class name="Vendor Album Art">
object.item.imageltem.photo.vendorAlbumArt
</upnp:class>
<res protocolInfo="http-get:*:image/jpeg:*" size="20000">
http://10.0.0.1/getcontent.asp?id=31
</res>
</item>
<item 1id="32" parentID="30" restricted="0">
<dc:title>Singles Soundtrack</dc:title>
<upnp:class name="Vendor Album Art">
object.item.imageltem.photo.vendorAlbumArt
</upnp:class>
<res protocolInfo="http-get:*:image/Jjpeg:*" size="20000"p
http://10.0.0.1/getcontent.asp?id=32
</res>
</item>
</PIDL-Lite>", 2, 2, 50)

D.6 Searching

The Search() action enables a control point to search for objects in the ContentDirectory
sefvice that match a given search criteria (see sUbclause 5.3.16). In addition, the Search()
action supports the following features:

¢ | Incremental result retrieval that is: in~the context of a particular request the control pgint
can restrict the number (and the starting offset) of objects returned in the Result argument.

e | Sorting. The Result can be requested in a particular sort order. The available sort ordérs
are expressed in the return value of the GetSortCapabilities action.

e | Filtering. The Result data.can be filtered to only include a subset of the propertles
available on the object (see subclause 5.3.18). Note that certain properties shall not [be
filtered out in order to'maintain the validity of the resulting DIDL-Lite XML Document. Even
if a non-filterable property is left out of the filter set, it will still be included in the Redult
argument.

Thie following examples illustrate the typical Search() request-response interaction between a
coptrol point <and a ContentDirectory service. It assumes the content setup specified|in
Annex D.3,

D.p.1 Retrieving Search Capabilities
When /it connects to the ContentDirectory service, the control point determines whjch
or . . i : ia

the GetSearchCapabilities() action:

Request:
GetSearchCapabilities ()

Response:
GetSearchCapabilities ("
dc:title,dc:creator,dc:date,upnp:class, res@size")

D.5.2 Search for All Content Created by the performer Sting

Search for all objects where dc:creator is Sting and sort the Result argument in ascending
order by dc:title. The control point can only display 3 items at a time so it restricts the number
requested. The following Search() action is used:
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Request:
Search("0", "dc:creator = "Sting"", "*", 0, 3, "+dc:title")

Response:
Search ("
<?xml version="1.0" encoding="UTF-8"?>
<DIDL-Lite
xmlns:dc="http://purl.org/dc/elements/1.1/"
xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmlns:upnp="urn:schemas-upnp-org:metadata-1-0/upnp/"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="
urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/
http://www.upnp.org/schemas/av/didl-lite.xsd
urn:schemas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp.xsd">
<item 1d="9" parentID="4" restricted="0">
<dc:title>A Thousand Years</dc:title>
<dc:creator>Sting</dc:creator>
<upnp:class>object.item.audioltem.musicTrack</upnp:class>
<res protocolInfo="http-get:*:audio/x-ms-wma:*" size="100000">
http://10.0.0.1/getcontent.asp?id=9
</res>
</item>
<item id="11" parentID="4" restricted="0">
<dc:title>Big Lie, Small World</dc:title>
<dc:creator>Sting</dc:creator>
<upnp:class>object.item.audioltem.musicTrack</upnp:class>
<res protocolInfo="http-get:*:audio/mpeg:*" ,8ize="70000">
http://10.0.0.1/getcontent.asp?id=11
</res>
</item>
<container id="4" parentID="1" childCount="3" childContainerCount="0"
restricted="0" searchable="1">
<dc:title>Brand New Day</dc:title>
<dc:creator>Sting</dc:creator>
<upnp:class>object.container.album.musicAlbum</upnp:class>
<upnp:searchClass includeDepived="0">
object.item.audioIltem.musicTrack
</upnp:searchClass>
<upnp:createClass includeDerived="0">
object.item.audigltem.musicTrack
</upnp:createClags>
</container>
</PIDL-Lite>", 3, 4,%\10)

Refluest:
Seprch("0", "dc:creator = "Sting"", "*", 3, 3, "+dc:title")

Regponse:
Seprch ("
<?kml fexsion="1.0" encoding="UTF-8"?>
<D[DIL-Lite
xpIng:dc="http://purl.org/dc/elements/1.1/"
xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmlns:upnp="urn:schemas-upnp-org:metadata-1-0/upnp/"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="
urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/
http://www.upnp.org/schemas/av/didl-lite.xsd
urn:schemas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp.xsd">
<item 1d="10" parentID="4" restricted="0">
<dc:title>Desert Rose</dc:title>
<dc:creator>Sting</dc:creator>
<upnp:class>object.item.audioltem.musicTrack</upnp:class>
<res protocolInfo="http-get:*:audio/x-ms-wma:*" size="50000">
http://10.0.0.1/getcontent.asp?id=10
</res>
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</item>
</DIDL-Lite>", 1, 4, 10)

D.5.3 Search for all Photos Taken During the Month of October

Search for all photo objects whose dc:date is in October and sort the Result argument in
ascending order by dc:date. The control point can only display 3 items at a time so it restricts
the number requested. The following Search() action is used:

Request:

Search ("0",
"upnp:class derivedfrom "object.item.imageltem.photo" and (dc:date >= "2001-10-01"
an¢l dc:date <= "2001-10-31"™)"™, "*", 0, 3, "+dc:date")

Regponse:
Sefprch ("
<?kml version="1.0" encoding="UTF-8"?2>
<DIDL-Lite
xplns:dc="http://purl.org/dc/elements/1.1/"
xhlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xplns:upnp="urn:schemas-upnp-org:metadata-1-0/upnp/"
xphlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xpi:schemalocation="
urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/
http://www.upnp.org/schemas/av/didl-1lite.xsd
urn:schemas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp.xsd">
<item 1id="14" parentID="12" restricted="0">
<dc:title>Sunset on the beach</dc:title>
<dc:date>2001-10-20</dc:date>
<upnp:class>object.item.imageltem.photog/upnp:class>
<res protocolInfo="http-get:*:image/jpeg¥*" size="20000">
http://10.0.0.1/getcontent.asp?id=l4
</res>
</item>
<item 1id="15" parentID="12" restricted="0">
<dc:title>Playing in the pool&/dc:title>
<dc:date>2001-10-25</dc:date>
<upnp:class>object.item.imdgeltem.photo</upnp:class>
<res protocolInfo="httprget:*:image/jpeg:*" size="25000">
http://10.0.0.1/getcentent.asp?id=15
</res>
</item>
</pIDL-Lite>", 2, 2, 10)

D.5.4 Search for-All Objects in the My Photos Folder Containing the Word
“Christmas”

Sedarch for allsebjects where the title contains “Christmas” under the My Photos folder. The
coptrol pojat{Can only display 3 items at a time so it restricts the number requested. The
Rgsult argument is sorted in ascending order by dc:title. The following Search() action is uded:

Refluest:
Sepreh ("2", "dc:title contains "Christmas"", "*", 0, 3, "+dc:title")

Response:
Search ("
<?xml version="1.0" encoding="UTF-8"?>
<DIDL-Lite
xmlns:dc="http://purl.org/dc/elements/1.1/"
xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmlns:upnp="urn:schemas-upnp-org:metadata-1-0/upnp/"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="
urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/
http://www.upnp.org/schemas/av/didl-lite.xsd
urn:schemas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp.xsd">
<container id="13" parentID="2" restricted="0" searchable="1">
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<dc:title>Christmas</dc:title>
<upnp:class>object.container.album.photoAlbum</upnp:class>
<upnp:searchClass includeDerived="0">
object.item.imageIltem.photo
</upnp:searchClass>
<upnp:createClass includeDerived="0">
object.item.imageIltem.photo
</upnp:createClass>
</container>
<item 1id="17" parentID="13" restricted="0">
<dc:title>Christmas tree loaded with presents</dc:title>
<dc:date>2001-12-25</dc:date>

</

D.

Sdarch for all objects that are derived from object.container.album. The following Searc

ac

Re
Se

Re

Eponse :
bhrch ("
?kml version="1.0" encoding="UTF-8"?>
[DL-Lite
Ins:dc="http://purl.org/dc/elements/1.1/"
Ins="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
hlns:upnp="urn:schemas-upnp-org:metadatasl-0/upnp/"
Ins:xsi="http://www.w3.0rg/2001/XMLSehéma-instance"
51 :schemalocation="

<upnp:class>object.item.imageltem.photo</upnp:class>
<res protocolInfo="http-get:*:image/jpeg:*" size="25000">
http://10.0.0.1/getcontent.asp?id=17
</res>
</item>
DIDL-Lite>", 2, 2, 47)

6.5 Search for all album objects in the ContentDirectory service

ion is used:

quest:
hrch ("0", "upnp:class derivedfrom "object.container.album"", "*", 0, 4, "")

urn:schemas-upnp-org:metadata-1-Q/DIDL-Lite/
http://www.upnp.org/schemas/aw/didl-lite.xsd
urn:schemas-upnp-org:metadatasl=0/upnp/
http://www.upnp.org/schemas/av/upnp.xsd">
<container id="3" parentID="1" childCount="4" childContainerCount="0"
restricted="0" searchabie="1">
<dc:title>Singles~Soundtrack</dc:title>
<dc:creator>Various Artists</dc:creator>
<upnp:class>oBject.container.album.musicAlbum</upnp:class>
<upnp:searchClass includeDerived="0">
objectsitem.audioltem.musicTrack
</upnp:searchClass>
<upnp:&reateClass includeDerived="0">
objéect.item.audioltem.musicTrack
</dppp:createClass>
</centainer>
<éontainer id="4" parentID="1" childCount="3" childContainerCount="0"
restricted="0" searchable="1">

228

<dc:title>Brand New Day</dc:title>
<dc:creator>Sting</dc:creator>
<upnp:class>object.container.album.musicAlbum</upnp:class>
<upnp:searchClass includeDerived="0">
object.item.audioItem.musicTrack
</upnp:searchClass>
<upnp:createClass includeDerived="0">
object.item.audioItem.musicTrack
</upnp:createClass>
</container>
<container id="12" parentID="2" restricted="0" childContainerCount="0"
searchable="1">
<dc:title>Mexico Trip</dc:title>
<upnp:class>object.container.album.photoAlbum</upnp:class>
<upnp:searchClass includeDerived="0" >
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object.item.imageltem.photo
</upnp:searchClass>
<upnp:createClass includeDerived="0">
object.item.imageIltem.photo
</upnp:createClass>
</container>
<container id="13" parentID="2" restricted="0" searchable="1">
<dc:title>Christmas</dc:title>
<upnp:class>object.container.album.photoAlbum</upnp:class>
<upnp:searchClass includeDerived="0" >
object.item.imageIltem.photo
</upnp:searchClass>

</

D.

<upnp:createClass includeDerived="0">
object.item.imageltem.photo
</upnp:createClass>
</container>
DIDL-Lite>", 4, 4, 10)

b Browsing, Searching, and References

Uging the content setup above, the following examples illustrate creationyof a reference, the

reg

D

A

Re
Cr

Re
Cr

D.

ult of a search where the result contains a reference, and deletion of,a’reference.

.6.1 Creating a reference to a photo in the Mexico Trip album inside the Christmasg

album
eference to an existing item is created via the following action:

uest:
bateReference ("13", "15")

sponse :
bateReference ("20")

5.2 Search for All Photos Taken During the Month of October

Sedarch for all photo objects whose dc:date is in October and sort the Resulf argument

as

cending order by dc:date. The contrel*point can only display 3 items at a time so it restri

the number requested. The following\Search() action is used:

Re
Se

uest:

hrch ("0",

bnp:class derivedfrom~"Object.item.imageltem.photo" and (dc:date >= "2001-10-01'
dc:date <= "2001-10=31")", "*", 0, 3, "+dc:date")

sponse :
brch ("

?kml versions"MAO" encoding="UTF-8"?>

[DL-Lite

Ins:dc="Wttp://purl.org/dc/elements/1.1/"
nlns="wkn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
Inssuptp="urn:schemas-upnp-org:metadata-1-0/upnp/"
hlpsexsi="http://www.w3.0rg/2001/XMLSchema-instance"
E \'schemalocation="

in
Cts
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urn:schemas-upnp-org:metadata-1-0/DIDL-Lite

http://www.upnp.org/schemas/av/didl-lite.xsd

urn:schemas-upnp-org:metadata-1-0/upnp/

http://www.upnp.org/schemas/av/upnp.xsd">

<item i1d="14" parentID="12" restricted="0">
<dc:title>Sunset on the beach</dc:title>
<dc:date>2001-10-20</dc:date>
<upnp:class>object.item.imageItem.photo</upnp:class>
<res protocolInfo="http-get:*:image/jpeg:*" size="20000">

http://10.0.0.1/getcontent.asp?id=14

</res>

</item>

<item i1d="15" parentID="12" restricted="0">
<dc:title>Playing in the pool</dc:title>
<dc:date>2001-10-25</dc:date>
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<upnp:class>object.item.imageItem.photo</upnp:class>
<res protocolInfo="http-get:*:image/jpeg:*" size="25000">
http://10.0.0.1/getcontent.asp?id=15
</res>
</item>
<item 1id="20" refID="15" parentID="13" restricted="0">
<dc:title>Playing in the pool</dc:title>
<dc:date>2001-10-25</dc:date>
<upnp:class>object.item.imageltem.photo</upnp:class>
<res protocolInfo="http-get:*:image/jpeg:*" size="25000">
http://10.0.0.1/getcontent.asp?id=15
</res>

</item>

</pIDL-Lite>", 3, 3, 10)

D.6.3 Deletion of the Reference to the Photo in the Mexico Trip Album

A feference item is deleted via the DestroyObject() action:

Refluest:
DegtroyObject ("20")

Regponse:
DegtroyObject ()

D.f Object Creation

D.Y A1 Creating a New Object

Thie_CreateObject() action is used to create a new, object in the specified container. T
CdntentDirectory service will create an object according to the specified metadata. Additio

meg

mgtadata of the created object. Note that allsrequired elements shall exist in the return
Rdsult argument (see subclause 5.5.10).

D.Y.2 Creating a New MusicTrack

Inyoke CreateObject() with the ContainerID argument set to 10 and the Elements argumé
sel to the metadata describing the new object to be created. This shall include the upnp:clgss
property (see subclause 5,5410), and in this example, its value is set

“

object.item.audioltem.music Fnack”.

Refluest:

CrgateObject (10", "

<?kml version="1.0"'".encoding="UTF-8"?2>
<D[DL-Lite

xplns:dc="httpt//purl.org/dc/elements/1.1/"
xplns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xplns:upnp=l'urn:schemas-upnp-org:metadata-1-0/upnp/"
xphlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xpi:schemalocation="
urmn:schemas-upnp-org:metadata-1-0/DIDL-Lite/
http://www.upnp.org/schemas/av/didl-lite.xsd

he
hal

tadata might be added by the ContentDirectofy ‘service. The action returns Object/D gnd

ed

uEn-schema —npnp—mrr‘r-mp‘r:d:‘r;}—‘\ =0 upnp
http://www.upnp.org/schemas/av/upnp.xsd">
<item id="" parentID="10" restricted="0">

<dc:title>New Track</dc:title>
<upnp:class>
object.item.audioIltem.musicTrack
</upnp:class>
</item>

</DIDL-Lite>")

Response:

CreateObject ("12", "

<?xml version="1.0" encoding="UTF-8"?2>
<DIDL-Lite

230

xmlns:dc="http://purl.org/dc/elements/1.1/"
xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
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xmlns:upnp="urn:schemas-upnp-org:metadata-1-0/upnp/"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="

urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/
http://www.upnp.org/schemas/av/didl-1lite.xsd
urn:schemas-upnp-org:metadata—-1-0/upnp/
http://www.upnp.org/schemas/av/upnp.xsd">
<item 1id="12" parentID="10" restricted="0">
<dc:title>New Track</dc:title>
<dc:creator></dc:creator>
<res importUri="http://10.0.0.1/pc/item?id=12"
protocolInfo="*:*:audio:*">

</

D.

</res>
<upnp:class>
object.item.audioItem.musicTrack
</upnp:class>
<upnp:genre></upnp:genre>
<upnp:album>Albuml</upnp:album>
</item>
DIDL-Lite>")

8 Object Resource Binding (Importing a Resource)

There are two ContentDirectory service mechanisms defined, to) import content into the

Co

D.

ntentDirectory service:

The ImportResource() action, which uses HTTP GET and’the res@/mportUri property.
HTTP POST, executed by the control point.
8.1 Transfer Using the ImportResource() Action

The destination (for example http://10.0.041/cd/import?id=3) is located in the

Co
ht
idg
reg
ac

Aft
fol

<r
i

</

A

ntentDirectory service and the source.'that needs to be imported (for exam
tp://server/song.mp3) is external A4o"the ContentDirectory service. (Any resou
ntified by a URL can be used). If axe€ontrol point wants to create a new object whg
ource needs to be imported from an'external source, it can first invoke the CreateObjeq
ion and then import the file.

owing value:

bs protocolInfo="*:*:gqudio:*"
portUri="http://10.0.0.1/cd/import?id=3">
res>

control point.thén invokes the ImportResource() action and a TransferlD value (for exam

Dle
ce
se

()

er the CreateObject() action;’the res property of the newly created object holds fhe

Dle

“1234”) is returned. The TransferID can be used by the control point to manipulate the
transfer while it is progressing.

Refluest-

Impoxt¥Resource ("http://server/song.mp3", "http://10.0.0.1/cd/import?id=3")

Response:
ImportResource ("1234")

The ContentDirectory service initiates the HTTP GET to the external source and begins
receiving data, which is directed to the local destination.

Request:
GET /song.mp3 HTTP/1.1

Response:
HTTP/1.1 200 OK
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The control point can monitor the progress of the transfer using the GetTransferProgress()
action:

Request:
GetTransferProgress ("1234")

Response:

GetTransferProgress ("IN PROGRESS", 43852, 125327)

After the HTTP GET has finished successfully, the control point can query the result of the file
trapsfer:

Refluest:
GetTransferProgress ("1234")

Regponse:
GefTransferProgress ("COMPLETED", 125327, 125327)

If & control point has subscribed to events from the ContentDirectory service, the control pdint
re¢eives two events from the TransferIDs state variable during the transfer described above|;

Thie following event is generated when the actual transfer starts:

Event:
TransferIDs="1234"

When the transfer ends (either successfully or whenit fails due to an error or is stopped |by
the StopTransferResource() action) a second evefqt is generated:

Event:
TransferIDs=""

1
o
—

Affer the file transfer has completed successfully, the res property of the newly created obje
coptains the following value (as an-example):

<r¢s protocolInfo="http-geti*:audio/mp3:*">
http://10.0.0.1/cd/confennt?id=3
</kes>

D.8.2 Transfer Using Direct HTTP POST

When the controlspoint has direct access to the content (such as when the content is local| to
the control point),-it is possible for a control point to post the desired content directly to the
CdntentDiregtory service.

A ¢ontrol-point initiates HTTP POST to the destination and begins sending the data.

Refluest:
POBT cd/content?2id=3 HTTP/1 1

Response:
HTTP/1.1 200 OK

D.9 Exporting ContentDirectory Resources

There are two ContentDirectory service mechanisms defined to export content from the
ContentDirectory service:
e The ExportResource() action.

e HTTP GET executed by the control point (only for resources that have the HTTP GET
protocol specified in their res@protocolinfo property).
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D.9.1 Transfer Using the ExportResource() Action

The source (for example http://10.0.0.1/cd/content?id=3) is located internal to the
ContentDirectory service and the destination (for example http://server/content?id=6)
is located externally and is identified by a URL.

For example, the res property of a ContentDirectory object contains the following value before
the export:

<res protocolInfo="http-get:*:audio/m3u:*">
http://10.0.0.1/cd/content?id=3
</E

A [control point invokes the ExportResource() action and a TransferlD value (forexamp
“1235”) is returned:

e

Refluest:
ExportResource (
"hitp://10.0.0.1/cd/content?id=3", "http://server/content?id=6")

Regponse:
ExportResource ("1235")

Thie ContentDirectory service initiates the HTTP POST to thé external destination and beg(ns
sending data from the local source.

Refluest:
POPT content?id=6 HTTP/1.1

Regponse:
HTTP/1.1 200 OK

Thie control point can monitor the progress of the transfer using the GetTransferProgress()
acfion:

Refluest:
GetTransferProgress ("1235")

Regponse:
GefTransferProgress ("IN "PROGRESS", 43852, 125327)

Affer the HTTP ROST has finished successfully, the control point can query the result of the
filg transfer:

Refluest:
GetTransferProgress ("1235")

Regponse:
GetIransferProgress ("COMPLETED" 1205327 125327)

If a control point has subscribed to events from the ContentDirectory service, the control point
receives two events from the TransferIDs state variable during the transfer described above:

The following event is generated when the actual transfer starts:
Event:

TransferIDs="1235"

When the transfer ends (either successfully or when it fails due to an error or is stopped by
the StopTransferResource() action) a second event is generated:
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Event:
TransferIDs=""

After the file transfer has completed successfully, the res property of the object that contains
the source, is unaltered:

<res protocolInfo="http-get:*:audio/m3u:*">
http://10.0.0.1/cd/content?id=3
</res>

Fofr any resource that supports the HTTP GET protocol as specified in its res@protoeolipfo
property, a control point initiates the transfer at the remote source, using HTTP GET. The
resource is then copied from the ContentDirectory service to the control point.

D.10 Playlist Manipulation

D.10.1 Playlist File Representation in the ContentDirectory Service

A playlist file is represented as an object of the playlistitem class (@bject.item.playlistitem).
Thie format of the playlist is indicated by the MIME type field of the.res@protocolinfo propejrty
on| the playlistitem object. If a search were performed/ for all objects of clgss
object.item.playlistitem in the ContentDirectory service, it wqould return a Result of fhe
following form:

<?kml version="1.0" encoding="UTF-8"?>
<DIDL-Lite
Ins:dc="http://purl.org/dc/elements/1.1/"
Ins="urn:schemas-upnp-org:metadata-1-0/DIPL~Lite/"
hlns:upnp="urn:schemas-upnp-org:metadata=l1-9/upnp/"
Ins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
51 :schemalocation="
urn:schemas-upnp-org:metadata-1-0APIPL-Lite/
http://www.upnp.org/schemas/av/didl-1lite.xsd
urn:schemas-upnp-org:metadata-1=0/upnp/
http://www.upnp.org/schemas/av7/upnp.xsd">
<item id="2" parentID="1" restricted="0">
<dc:title>Playlist of John and Mary's music</dc:title>
<dc:creator>John Jones</dc:creator>
<upnp:class>objectvwitem.playlistItem</upnp:class>
<res protocolInfo=http-get:*:audio/m3u:*">
http://pc/k.m3u
</res>
</item>
</pIDL-Lite>

XXX XX

D.10.2 Playlist File Generation

Onhjects «derived from the container class (object.container) can contain objects derived fropm
the item) (object.item) or container classes. An example of such a class is the musicAlbum
clgssi(object.container.album.musicAlbum). It is desired to enable a control point to set up a
rendering session of all the items in the music album. This can be accomplished by having the
container object expose a res property, whose value is the URI of a playlist file in a format
that is understood by the MediaRenderer. The content of the playlist file is a sequence of
individual content items. Its internal format is identified by the res@protocollnfo property.
Note: The order of the items in the playlist file is defined by the generator of the playlist, but is
encouraged to match the order of the items as returned from the Browse() action on that
container. The following example illustrates this:

e A Browse() of a musicAlbum object’s metadata returns a Result of the following form:

<?xml version="1.0" encoding="UTF-8"?>

<DIDL-Lite
xmlns:dc="http://purl.org/dc/elements/1.1/"
xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmlns:upnp="urn:schemas-upnp-org:metadata-1-0/upnp/"
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xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="

</

urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/
http://www.upnp.org/schemas/av/didl-lite.xsd
urn:schemas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp.xsd">
<container id="1" parentID="0" restricted="0"
searchable="1">

<dc:title>Brand New Day</dc:title>

<dc:creator>Sting</dc:creator>

<upnp:class>

object.container.album.musicAlbum

?kml version="1.0" encoding="UTF-8"?>

</upnp:class>
<upnp:searchClass includeDerived="0">
object.item.audioItem.musicTrack
</upnp:searchClass>
<upnp:createClass includeDerived="0">
object.item.audioltem.musicTrack
</upnp:createClass>
<res protocolInfo="http-get:*:audio/m3u:*">
http://pc/genm3u?containerID="1"
</res>
</container>
DIDL-Lite>

A Browse() of that musicAlbum object's direct children returns a Result of the following
form:

[DL-Lite
Ins:dc="http://purl.org/dc/elements/1.1/"
Ins="urn:schemas-upnp-org:metadata-1-0/DIDL>Lite/"
Ins:upnp="urn:schemas-upnp-org:metadatal-0/upnp/"
hlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
51 :schemalocation="
urn:schemas-upnp-org:metadata-1-0/ADTPL-Lite/
http://www.upnp.org/schemas/av/didl-lite.xsd
urn:schemas-upnp-org:metadata-2=0/upnp/
http://www.upnp.org/schemas/av/upnp.xsd">
<item id="2" parentID="1" pestricted="0">
<dc:title>A Thousand Yeatrs</dc:title>
<dc:creator>Sting</deitcreator>
<upnp:class>
object.item.auddioIltem.musicTrack
</upnp:class>
<res protocedInfo="http-get:*:audio/x-ms-wma:*">
http://Pe/getcontent?contentID="2"
</res>
</item>
<item 1d="3" parentID="1" restricted="0">
<dcutitle>Desert Rose</dc:title>
<dCicreator>Sting</dc:creator>
<dpnp:class>
object.item.audioIltem.musicTrack

</upnp:class>
<res protocolInfo="http-get:*:audio/x-ms-wma:*">
http://pc/getcontent?contentID="3"
</res>
</item>

</DIDL-Lite>

The control point uses the content of the res property on the musicAlbum container object
in the AVTransport::SetAVTransportURI() action on the MediaRenderer. The
MediaRenderer then issues an HTTP GET on the URI
“http://pc/genm3u?containerID="1"" to retrieve the generated M3U resource with
the following content:

http://pc/getcontent?contentID="2"
© ISO/IEC 2017 — All rights reserved 235


https://iecnorm.com/api/?name=dedeebb787d0ce5709a231df58c421ff

ISO/IEC 29341-20-12:2017(E)

http://pc/getcontent?contentID="3"
D.11 Internet Content Representation

A ContentDirectory service implementation will always reside on a UPnP device. Howev

er,

various URIs present as metadata inside the ContentDirectory service can point to locations,
for example, web servers, that are outside the UPnP network. For example, an Internet Radio

station can be represented by an object in a ContentDirectory service hosted by a UP
MediaServer device.

nP

In order to be compatible with as many renderer (player) devices in the UPnP home network

as|possible, a MediaServer device can perform protocol and/or format conversion of contelnt.

Prptocol and format information is exposed via the res and res@protocollnfo properti
MediaServer devices that can serve content using multiple protocols will generally ha
myltiple res properties for a single object. For example, consider an Internet videp resou
us|ng RTSP/RTP/UDP. To accomodate MediaRenderer devices that can only play'via HTTP
MediaServer could provide protocol translation, and offer the following metadata:

<ifem id="InternetStreaml" restricted="0">

<dc:title>Some Stream</dc:title>

<upnp:class>
object.item.videoItem

</upnp:class>

<res protocolInfo="rtsp-rtp-udp:*:MPV:*">
rtsp://internet-server/streaml.m2v

</res>

<res protocolInfo="http-get:*:video/mpeg:*">
http://upnp-device/streaml.m2v

</res>

</jtem>

ES.
ve
ce
, a

MgdiaRenderer devices that can deal with RTSP/RTP/UDP streams can play from the Internpet
sefver directly, whereas MediaRenderer dévices that can only deal with HTTP streams would

stream the same content over HTTP via the MediaServer device that acts as a translat
proxy.

D.12 Multi-component mediarepresentation

Sogme objects in the ContentDirectory service represent content whose resource(s) point
coptent that contain a combination of different media types. For instance, an object whg
clgss is “object.item.wideoltem” can contain a res property, which is associated with

MPEG-2 Transport Stream file, which contains a combination of audio and video components.

Some objects capcontain additional metadata to describe in detail the characteristics of thg

audio and vidego.Ctomponents associated with a resource, by means of the upnp:reskxt

property.

An example of a multi-component stream with one video component, four audio components
anfd twoo closed caption components is given below. The audio components are grouped in two

groups. The components in one of these groups have their own resource, of which one a

hasanother object associated with It. All other componenis are embedded In the same

resource as indicated by the res property.

<item i1d="100" parentID="200" restricted="0">
<dc:title>KBS News</dc:title>
<upnp:class>object.item.videoIltem</upnp:class>
<res 1d="100-res-1" protocolInfo="http-get:*:video/mpeg:*"
resolution="1920x1080">
http://10.0.0.1/content/content?id=100-res
</res>
<upnp:resExt id="100-res-1">
<upnp:isSyncAnchor>1</upnp:isSyncAnchor>
<upnp:componentInfo>
<upnp:componentGroup groupID="0" required="1">
<upnp:component componentID="comp 0">
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<upnp:componentClass>Video</upnp:componentClass>
<upnp:contentType MIMEType="video/MPV" extendedType="*"/>
</upnp:component>
</upnp:componentGroup>
<upnp:componentGroup groupID="1" required="1">
<upnp:component componentID="comp 1">
<upnp:componentClass>Audio</upnp:componentClass>
<upnp:language>en-US</upnp:language>
<upnp:contentType MIMEType="audio/ac3" extendedType="*"/>
</upnp:component>
<upnp:component componentID="comp 2">
<upnp:componentClass>Audio</upnp:componentClass>
<upnp:language>fr</upnp:language>
<upnp:contentType MIMEType="audio/MPA" extendedType="*"/>
</upnp:component>
</upnp:componentGroup>
<upnp:componentGroup groupID="2" required="1">
<upnp:component componentID="comp 3">
<upnp:componentClass>Audio</upnp:componentClass>
<upnp:language>de</upnp:language>
<upnp:contentType MIMEType="audio/ac3" extendedType="*'"/3>
<upnp:compRes>
<upnp:res protocolInfo="http-get:*:audio/ac3:*">
http://10.0.0.1/content/content?id=100-res-¢omp_3
</upnp:res>
</upnp:compRes>
</upnp:component>
<upnp:component componentID="comp 4">
<upnp:componentClass>Audio</upnp:componentClass>
<upnp:language>zh</upnp:language>
<upnp:contentType MIMEType="audio/MPA™ ‘extendedType="*"/>
<upnp:compRes>
<upnp:refUDN>
uuid:420ae355-8566-880d-éal2-51c5e081aal6
</upnp:refUDN>
<upnp:refObjectID>101</upnp:refObjectID>
<upnp:refResID>0</upnp:refResID>
<upnp:res protocolInfe="http-get:*:audio/MPA:*">
http://10.0.0.1/&ontent/content?id=101l-res-comp 4
</upnp:res>
</upnp:compRes>
</upnp:component>
</upnp:componentGroup>
<upnp:componentGroip groupID="3" required="0">
<upnp:component componentID="comp 5">
<upnp:compenhentClass>Caption</upnp:componentClass>
<upnp:fanguage>nl</upnp:language>
<upnp:contentType MIMEType="text/srt" extendedType="*"/>
<yphp' compRes>
<upnp:res protocolInfo="http-get:*:text/srt:*">
http://10.0.0.1/content/content?id=100-res-comp5
</upnp:res>
</upnp:compRes>
</upnp:component>
<upnp:component componentID="comp 6" supportID="comp 7">
<upnp:componentClass>Caption</upnp:componentClass>
<upnp:language>de</upnp:language>
<upnp:contentType MIMEType="text/sub" extendedType="*"/>
<upnp:compRes>
<upnp:res protocolInfo="http-get:*:text/sub:*">
http://10.0.0.1/content/content?id=100-res-comp6
</upnp:res>
</upnp:compRes>
</upnp:component>
<upnp:component componentID="comp 7" supportive="1">
<upnp:componentClass>Caption</upnp:componentClass>
<upnp:contentType MIMEType="text/idx" extendedType="*"/>
<upnp:compRes>
<upnp:res protocolInfo="http-get:*:text/idx:*">
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http://10.0.0.1/content/content?id=100-res-comp?’
</upnp:res>
</upnp:compRes>
</upnp:component>
</upnp:componentGroup>
</upnp:componentInfo>
</upnp:resExt>
</item>

An example of a multi-component stream with one video group containing two video
components and one aud|o group contalnlng three audio components is given below. All

baddad P~ H -l o
CO II'JUIIUIILD dlr'c Cilrnmvoeuucu it ari III'J-Y \JUIII.GIIIUI TrCcovuuruve do IIIUIUG[UU Lly UuricC 1ovo PIUPUIL‘Y.

<ifem 1id="100" parentID="200" restricted="0">
<dc:title>KBS Sports</dc:title>
<upnp:class>object.item.videoItem</upnp:class>
<res id="100-res-1" protocolInfo="http-get:*:video/mpd:*">
http://10.0.0.1/content/content?id=100-res
</res>
<upnp:reskExt id="100-res-1">
<upnp:componentInfo>
<!-- Video Components HD or SD -->
<upnp:componentGroup groupID="vid group" required="U">
<upnp:component componentID="vid comp 0">
<upnp:componentClass>Video</upnp:componéneClass>
<upnp:contentType MIMEType="video/mp4§ ‘codecs=avcl.4D4029"
extendedType="*" resolution="1920&1H080" framerate="30p"
bitrate="3300000"/>
</upnp:component>
<upnp:component componentID="vid comp 1">
<upnp:componentClass>Video</upnp:componentClass>
<upnp:contentType MIMETypez'"Video/mp4; codecs=avcl.42EQ1E"
extendedType="*" resolution="720X480" framerate="30p"
bitrate="800000"/>
</upnp:component>
</upnp:componentGroup>
<!-- Audio Components AACSMAC3 or DTS -->
<upnp:componentGroup grQ@pID="aud group" required="1">
<upnp:component compohentID="aud comp 1">
<upnp:component€lass>Audio</upnp:componentClass>
<upnp:language>en-US</upnp:language>
<upnp:contentType MIMEType="video/mp4; codecs=mpda"
extendedType="*" nrAudioChannels="2" bitrate="50000"/>
</upnp:component>
<upnp:component componentID="aud comp 2">
<upnpjcomponentClass>Audio</upnp:componentClass>
<upnpt language>en-US</upnp:language>
<upnp:contentType MIMEType="video/mp4; codecs=ac-3"
extendedType="*" nrAudioChannels="2" bitrate="500000"/>
<Y'upnp:component>
<upnp:component componentID="aud comp 3">
<upnp:componentClass>Audio</upnp:componentClass>
<upnp:language>en-US</upnp:language>
ut/llt/-k,\/lltclltT_yt/ :ﬂIl‘}ET t)C*" J..kJLCU lllbl4, bu\)\.cbb*\)\.tb}l"
extendedType="*" nrAudioChannels="6" bitrate="5000000"/>
</upnp:component>
</upnp:componentGroup>
</upnp:componentInfo>
</upnp:resExt>
</item>

D.12.1 Creating a multi-component video object

Invoke CreateObject() with the ContainerID argument set to 11 and the Elements argument
set to the metadata describing the new object to be created. This shall include the upnp:class
property (see subclause 5.5.10), and in this example, its value is set to
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“object.item.videoltem”. The descriptions of the media components associated with this video
object is given by the upnp:resExt property and its child properties.

Request:
CreateObject ("11", "
<?xml version="1.0" encoding="UTF-8"?>
<DIDL-Lite
xmlns:dc="http://purl.org/dc/elements/1.1/"
xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmlns:upnp="urn:schemas-upnp-org:metadata-1-0/upnp/"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xgdsaschemalocation="
urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/
http://www.upnp.org/schemas/av/didl-lite.xsd
urn:schemas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp.xsd">
<item id="" parentID="11" restricted="0">
<dc:title>New Video</dc:title>
<upnp:class>
object.item.videoItem
</upnp:class>
<res 1d="0" protocolInfo="*:*:video/mpeg:*">
</res>
<upnp:resEkExt id="0">
<upnp:componentInfo>
<upnp:componentGroup groupID="group 0" reguixed="1">
<upnp:component componentID="comp 0">
<upnp:componentClass>
Video
</upnp:componentClass>
<upnp:contentType MIMEType="vyideo/M2PV" extendedType="*"/>
</upnp:component>
</upnp:componentGroup>
<upnp:componentGroup groupIDs%group 1" required="1">
<upnp:component componeftID="comp 1">
<upnp:componentClags>
Audio
</upnp:componentClass>
<upnp:contentlype MIMEType="audio/ac3" extendedType="*"/>
<upnp:languiage>
en-US
</upnp:language>
</upnp:Component>
</upnp:componentGroup>
</upnp:compdnentInfo>
</upnp:resExfH>
</item>
</pPIDL-Lite>")

Regponse:
CreateObject (12", "
<?kml (version="1.0" encoding="UTF-8"?>
<D[DLALite
1n 'HF:"hffp' pnr] ora/dc/element 1 1/"
xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmlns:upnp="urn:schemas-upnp-org:metadata-1-0/upnp/"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="
urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/
http://www.upnp.org/schemas/av/didl-lite.xsd
urn:schemas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp.xsd">
<item i1d="12" parentID="11" restricted="0">
<dc:title>New Video</dc:title>
<upnp:class>
object.item.videoItem
</upnp:class>
<res id="0" importUri="http://10.0.0.1/pc/item?id=12"
protocolInfo ="*:*:video/mpeg:*">
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</res>
<upnp:reskExt id="0">
<upnp:componentInfo>
<upnp:componentGroup groupID="group 0" required="1">
<upnp:component componentID="comp 0">
<upnp:componentClass>
Video
</upnp:componentClass>
<upnp:contentType MIMEType="video/M2PV" extendedType="*"/>
</upnp:component>
</upnp:componentGroup>
<upnp:componentGroup grouplD="group 1" required="1">

</pPIDL-Lite>")

D.12.2 Adding a component to a multi-component video object

C

=

€

coptrol point has two ways to add this audio track{asva component:

Thie object creation part by meansf the CreateObject() action for the first approach

ily
res

with upnp:resExt::componentliafo::componentGroup@grouplD="group_1" This audio tr3

co
up|

<upnp:component componentID="comp 1">
<upnp:componentClass>
Audio
</upnp:componentClass>
<upnp:contentType MIMEType="audio/ac3" extendedType="H"/>
<upnp:language>
en-US
</upnp:language>
</upnp:component>
</upnp:componentGroup>
</upnp:componentInfo>
</upnp:resExt>
</item>

this example, an additional audio track is added as ‘@ component to the object previou
ated in Annex D.12.1. The audio track’s content-has been obtained by a control point. T

object with a reference to this audio item:

Do not create a separate item, but rather add the component directly.

strated in Annex D.12.1. The audio item has @id="20", and the resource of the audio tr3
ides in the res property with res@id="0". The audio track is added in the component gro

mponent is added to the video object by using the UpdateObject() action. The value for

ad

Re
Up
<u

np:-resExt::componentinfo::componentGroup::component::compRes::res property of
ded component is set equal to the value of the res property of the corresponding audio it
uest:

ateObject ("d2"™, "

bnp : resExt) dd="0">
<upnp:ComponentInfo>
<apnp:componentGroup groupID="group 1" required="1">
<upnp:component componentID="comp 1">
<upnp:componentClass>

51y
he

First create a separate audio item for thisksound track, then add a component in the video

is
ck
up
ck
he
he
Bm.

SE2 K

</upnp:componentClass>
<upnp:contentType MIMEType="audio/ac3" extendedType="*"/>
<upnp:language>
en-US
</upnp:language>
</upnp:component>
</upnp:componentGroup>
</upnp:componentInfo>

</upnp:resExt>

<upnp:resExt id="0">

24

<upnp:componentInfo>
<upnp:componentGroup groupID="group 1" required="1">
<upnp:component componentID="comp 1">
<upnp:componentClass>
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Audio
</upnp:componentClass>
<upnp:contentType MIMEType="audio/ac3" extendedType="*"/>
<upnp:language>
en-US
</upnp:language>
</upnp:component>

</upnp:componentGroup> <:>
</upnp:componentInfo> <2

</ppnp:resExt> \\
") &0
Refponse: \"(\Q
UpflateObject () ~§\

)

3

check for the ated property values. Especially

Afler UpdateObject(), the contr,§)point invokes the Browse() action on the object again|to
d

the

uphp:resExt::componentinfoiicomponentGroup::component::compRes::res property value is| of

interest, since it might ha('eﬁ)‘een changed by the ContentDirectory implementation.

In [the second app@, where the control point does not first create a new object for
audio track but r@o r adds the component’s resource to the object directly, it invokes

UﬁdateObiect{)@o ion in the following manner:
Reguest:

UpflateObj (12w, "

<upnp: xt id="0">

:componentInfo>
\\ <upnp:componentGroup groupID="group 1" required="1">

e

<upnp:component componentID="comp 1">
<upnp:componentClass>
Audio
</upnp:componentClass>
<upnp:contentType MIMEType="audio/ac3" extendedType="*"/>
<upnp:language>
en-US
</upnp:language>
</upnp:component>
</upnp:componentGroup>
</upnp:componentInfo>
</upnp:resExt>
n "
4
<upnp:reskExt id="0">
<upnp:componentInfo>
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<upnp:componentGroup groupID="group 1" required="1">
<upnp:component componentID="comp 1">
<upnp:componentClass>
Audio
</upnp:componentClass>
<upnp:contentType MIMEType="audio/ac3" extendedType="*"/>
<upnp:language>
en-US
</upnp:language>
</upnp:component>
<upnp:component componentID="comp 2">
<upnp:componentClass>

fr h:lx
</upnp:language> <:{
<upnp : compRes> (1/
<upnp:res protocolInfo="http-get:*:audio/mp3:*" /> h\'
</upnp: component>
</upnp:componentGroup>
</upnp:componentInfo>

N

</ppnp:resExt>

H)

Regponse:

UpflateObject ()

Asl a new upnp:resExt::componentinfo::componentGroup::component::compRes::res prop
is |being created in UpdateObject(), the control\point invokes the Browse() action on
created object again to obtain
uphp:resExt::componentinfo::componentGroup.:component:.:compRes::res@importUri
property in order to perform uploading of the“content binary:

Refluest:

Brpwse ("12", "BrowseMetadata", "x% 0, 0, "")

Regponse:

Brpwse ("

<?kml version="1.0" encoding="UTF-8"?2>

<D[DL-Lite

xphlns:dc="http://purl.org/dc/elements/1.1/"
xplns="urn:schemassupnp-org:metadata-1-0/DIDL-Lite/"
xplns:upnp="urn:'schemas-upnp-org:metadata-1-0/upnp/"
xphlns:xsi="https//www.w3.0rg/2001/XMLSchema-instance"

xfpi:schemalLecation="

urn:scheémas-upnp-org:metadata-1-0/DIDL-Lite/
http:/ /www.upnp.org/schemas/av/didl-1lite.xsd
urn:Schemas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp.xsd">
<fgem id="12" parentID="11" restricted="0">

Audio /\
</upnp:componentClass> h\
<upnp:contentType MIMEType="audio/mp3" extendedType="*"/> CD
<upnp:language> .

7

242

dortitiesNew Videol/dertitie
<upnp:class>
object.item.videoItem
</upnp:class>
<res 1d="0" importUri="http://10.0.0.1/pc/item?id=12"

protocolInfo ="*:*:video/mpeg:*">
http://10.0.0.1/pc/item?id=12
</res>

<upnp:resExt id="0">
<upnp:componentInfo>
<upnp:componentGroup groupID="group 0" required="1">
<upnp:component componentID="comp 0">
<upnp:componentClass>
Video
</upnp:componentClass>

rty
he
he
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<upnp:contentType MIMEType="video/M2PV"
extendedType="*"/>
</upnp:component>
</upnp:componentGroup>
<upnp:componentGroup groupID="group 1" required="1">
<upnp:component componentID="comp 1">
<upnp:componentClass>
Audio
</upnp:componentClass>
<upnp:contentType MIMEType="audio/ac3"
extendedType="*"/>
<upnp:language>

en-US

</upnp:language>

</upnp:component>

<upnp:component componentID="comp 2">

<upnp:componentClass>
Audio

</upnp:componentClass>

<upnp:contentType MIMEType="audio/mp3"

extendedType="*"/>

<upnp:language>
fr

</upnp:language>

<upnp:compRes>
<upnp:res protocolInfo="http-get:fiaudio/mp3:*"
importUri="http://10.0.0.1/pc/item?id=12&compIld=comp 2" />

</upnp:compRes>

</upnp:component>
</upnp:componentGroup>
</upnp:componentInfo>
</upnp:resExt>
</item>
DIDL-Lite>", 1, 1, 10)

13 Segments Manipulation

.13.1 Segment Item Example

le following illustrates a typicalcexample of a segment item. It shows the XML fragments
th the segment item and its. base content.

-— Base Content Item—+=>
Ffem id="base-content-1" parentID="container-1" restricted="0">
<dc:title>KBS News, 20080909</dc:title>
<upnp:class>obfect.item.videoItem</upnp:class>
<upnp:icon>http?//10.0.0.1/1logos/KBS-News.jpg</upnp:icon>
<upnp:segmqﬁfﬁD>segment—item—1</upnp:segmentID>
<res id=Mpase-res-1" protocolInfo="http-get:*:video/mpeg:*"
resolution="1920x1080">

htep+//10.0.0.1/video/content?id=1
</y€s>
<&es’ id="base-res-2" protocolInfo="http-get:*:video/mpeg:*"
r€solution="1280x720">

for

http://10.0.0.1/video/content?id=2
</res>

</item>

<!-- Segment Item -->
<item id="segment-item-1" parentID="segment-container-1" restricted="0">

©

<dc:title>KBS News 20080909 Sports Section</dc:title>
<upnp:class>object.item.videoIltem</upnp:class>
<upnp:icon>http://10.0.0.1/1logos/KBS-Sports-News. jpg</upnp:icon>
<upnp:reskExt id="segment-res-1">
<upnp:segmentInfo baseObjectID="base-content-1" baseResID="base-res-1">
<upnp:timeRange start="00:05:00" end="00:08:00"/>
<upnp:byteRange start="500000" end="800000"/>
</upnp:segmentInfo>
</upnp:resExt>
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<upnp:resExt id="segment-res-2">
<upnp:segmentInfo baseObjectID="base-content-1" baseResID="base-res-2">
<upnp:timeRange start="00:05:00" end="00:08:00"/>
</upnp:segmentInfo>
</upnp:resExt>
<res id="segment-res-1" protocolInfo="http-get:*:video/mpeg:*"
resolution="1920x1080">
http://10.0.0.1/video/content?id=1?start=500;end=800
</res>
<res id="segment-res-2" protocolInfo="http-get:*:video/mpeg:*"
resolution="1280x720">
http://10.0.0.1/video/content?id=2?start=500;end=800
</res>
</jtem>

D.13.2 Creating, Destroying and Updating Segments
A LContentDirectory service implementation can optionally support the creation.of segmenied
coptent by a control point.

Support for a control point to create segmented content for a given media format is indicafed
by|the protocolinfo attribute of the <segmentCreate> element of the SEGMENTATION featufe.

A [ContentDirectory service implementation which specifiess\sa, SEGMENTATION featire
without including any <segmentCreate> elements is indicating that the implementation dan
propvide segmented content. However, the installation @6fythis content is implementation
dependent.

The CreateObject() action is used to create a new<{segment item and the UpdateObjegt()
action is used to add segments to an existing item? When creating a new segment item|or
adding segments to an existing item, the ConteniDirectory service implementation will udete

the submitted segment item res properties {toraccess portions of the indicated base itém
coptent binary. The detailed value of the @egment item res property after updating by the
CdgntentDirectory service is implementation dependent.

When a segment item is created or updated, a control point provides a res property containing
the URI value of the base™ content item res property and an associafed
uphp:resExt::segmentinfo propefty.

Thie upnp:resExt::segmentlifo property contains a upnp:timeRange property indicating the
stgrt and end times within‘the base content binary. A ContentDirectory service implementation
caph require a controh point to provide additional upnp:segmentinfo properties such |as
uphp:byteRange or upnp:frameRange to delineate portions of base content binary to |be
referenced by they segment item res property. The ContentDirectory service metadata
requirements . toc create a segment item res property are indicated by fthe
<additionalldteRequired> element of the SEGMENTATION feature. The
<alditiondllnfoRequired> elements indicate whether upnp:byteRange or upnp:frameRarlge
erperties are also be required to be provided to create segment item res properties for {he

bage/content media format indicated by the <segmentCreate> element (see Annex F.7).

The updated res property is included in the Result output argument of the CreateObject()
action.

When a segment is created, the base content item is updated so that one of its
upnp:segmentlD properties contains the object ID of the item which contains the newly
created segment.

A base content item can contain multiple res properties, each of which points to a different
resource, enabling a control point to specify which specific resource that the segment is
associated with. To this end, when a base content item is referred to by one or more segment
descriptors, if any of its res properties do not have an item-wide unique res@id attribute, a
control point will not be able to refer to a specific res property in the base content item by
using upnp:resExt::segmentinfo@baseResID property.
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The following is an example of CreateObject() action request and response:

Request:

CreateObject ("SegmentContainer 01", "

<?xml version="1.0" encoding="UTF-8"?>

<DIDL-Lite xmlns:dc="http://purl.org/dc/elements/1.1/"
xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmlns:upnp="urn:schemas-upnp-org:metadata-1-0/upnp/"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

xsi:schemalLocation="

urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/

hitos/ /lwww ueno.oral/schemas/au/didl-lite d
+ PR =

urn:schemas-upnp-org:metadata-1-0/upnp/

http://www.upnp.org/schemas/av/upnp.xsd">

<item id="" parentID="SegmentContainer 01" restricted="0">
<dc:title>Segmentl</dc:title>
<upnp:class>object.item.videoIltem</upnp:class>
<res id="segment-res">http://192.168.0.1/video/my movie.mpg</res>

<upnp:resExt id="segment-res"> -
<upnp:segmentInfo baseObjectid="base-content" baseResIDf}Base—res">
<upnp:timeRange start="00:05:00" end="00:08:00"/> Cb
</upnp:segmentInfo>
</upnp:resExt> ,AC)

</item>
</pPIDL-Lite>")

Regponse:
CrpateObject ("Segment 01", "
<?kml version="1.0" encoding="UTF-8"?>
<D[DL-Lite
xmllns:dc="http://purl.org/dc/elements/1.I/"
kmlns="urn:schemas-upnp-org:metadata<1+0/DIDL-Lite/"
kmlns:upnp="urn:schemas-upnp-org:métadata-1-0/upnp/"
kmlns:xsi="http://www.w3.0rg/2001%XMLSchema-instance"
ksi:schemaLocation=""
irn:schemas-upnp-org:metadata=1-0/DIDL-Lite/
http://www.upnp.org/schemasfav/didl-1lite.xsd
irn:schemas-upnp-org:metadata-1-0/upnp/
hWttp://www.upnp.org/schemas/av/upnp.xsd">
<item id="Segment OL" jparentID="SegmentContainer 01" restricted="0">
<dc:title>Segmentl</dc:title>
<upnp:class>ebject.item.videoItem</upnp:class>
<res id="sdgnent-res" protocolInfo="http-get:*:video/mpeg: *">
http: /A/192.168.0.1/video/my movie.mpeg?start=00:05:00;end=00:08:00
</res>

<uphpresExt id="segment-res">
upnp:segmentInfo baseContentId="base-content" baseResID="base-res">
(:) <upnp:timeRange start="00:05:00" end="00:08:00"/>
\Q/ </upnp:segmentInfo>

et
=3 =y o E=raa—

</item>
</DIDL-Lite>")

In the above example, the ContentDirectory service implementation added parameters to the
base content URI to locate start/end points of a segment within the base content-binary. This
implies that the ContentDirectory service implementation can detect and interpret these
parameters when the segment URI is requested from the device. The choice whether to use
parameters to indicate offsets within the original content-binary or to create a new content-
binary object with a unique URI value is an implementation choice.

The DestroyObject() action is used to destroy objects specified by the Object/D argument.
When the object being destroyed represents one or more segments, the ContentDirectory
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service maintains consistency: that is, when a segment descriptor is destroyed upon the
destruction of the object, the ContentDirectory service first finds the base content item using
the upnp:resExt::segmentinfo@baseObjectID property and it removes the associated
upnp:segmentlD property from the base content item.

Similarly, when a content item that contains one or more upnp:segment/D properties is
destroyed, the ContentDirectory service finds all associated segment items and removes all
segment res properties and corresponding upnp:resExt properties with a
upnp:resExt:segmentinfo@baseObject/D value that matches the deleted base object.

Th
se
segment res property. Modification or deletion of metadata properties associated with "the
uphp:resExt::segmentinfo property is not acceptable (see subclause 5.5.12.2).

Segment related operations that result in internal modifications to base-item_properties (for
expmple upnp:segmentID) are encouraged to be captured in the LastChangeysiate variablg if
the ContentDirectory service implementation supports the Tracking Changes Option.

D.13.3 Browse and Search Segment Iltems

Segments and their base contents are associated to gach other through fthe
uphp:resExt::segmentinfo@baseContentID property of the segment descriptors, and fthe
uphp:segment/D property of base content items. This association enables users to browse
and search all the segments related to a certain base content. To browse the segmenpts
aspociated with a certain base content, the control point.ean first get the upnp:segmentiD
properties of the base content item, and then use  the Browse() action with edch
uphp:segmentlD. The control point can also use the/Search() action to get all segments,| of
which the upnp:resExt::segmentinfo@baseObjectiD.property equals the object ID of the bgse
coptent in concern.

D.14 Bookmark Manipulation

The CreateObject(), Browse(), and DestroyObject() actions are used to manipulate bookmark
objects.

D.14.1 bookmarkitem Example

Thie following is an example of'a bookmarkltem:

<?kml version="1.0" enceding="UTF-8"?>
<DIDL-Lite
xplns:dc="http://eurl.org/dc/elements/1.1/"
xhlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xplns:upnp="urnsschemas-upnp-org:metadata-1-0/upnp/"
xmlns:xsi="hetp://www.w3.0rg/2001/XMLSchema-instance"
xpi:schemalyocation="
urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/
hteps//www.upnp.org/schemas/av/didl-lite.xsd
urns.gchemas-upnp-org:metadata—-1-0/upnp/
he'tp://www.upnp.org/schemas/av/upnp.xsd">
<item 1d="bookmark-763215" parentID="BC 001"
restricted="0">
<dc:title>Gone with the Wind</dc:title>
<upnp:class>object.item.bookmarkItem</upnp:class>
<upnp:deviceUDN serviceType="AVTransport:1"
serviceId="AVTransport">
uuid:2F5A2466-55EF-44af-953A-74DES6FF2B14
</upnp:deviceUDN>
<upnp:deviceUDN serviceType="RenderingControl:1"
serviceId="RenderingControl">
uuid:EFO0DB408-3018-4e13-831A-8349CA543538
</upnp:deviceUDN>
<upnp:bookmarkedObjectID>1230131</upnp:bookmarkedObjectID>
<dc:date>2003-03-21T15:21:22</dc:date>
<upnp:stateVariableCollection serviceName="AVTransport">
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<l--
The following stateVariableValuePairs XML Document needs to be interpreted as a

simple string and therefore needs to be properly escaped
-—>

oV
<upnp:stateVariableCollection serviceName="Renderi@ntrol"
rcsInstanceType="pre-mix"> O\

<!t- \%

<!t- End of stateVariableValuePairs XML Document -->

</upnp:statevVariableCollection>

The following stateVariableValuePairs XML Documen
ifple string and therefore needs to be properlQ

féﬁeeds to be interpreted as a
eScaped

<!t- End o@teVariableValuePairs XML Document -->

< :stateVariableCollection>
np:stateVariableCollection serviceName="RenderingControl"
Q/ csInstanceType="post-mix">

<l--
The following stateVariableValuePairs XML Document needs to be interpreted as a

simple string and therefore needs to be properly escaped
-—>
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&lt;stateVariable variableName="Sharpness"&gt;
21
&lt;/statevVariables&gt;
&lt; !-— More state variable value pairs can be inserted here --&gt;
&lt;/statevVariablevValuePairsé&gt;

<!-- End of stateVariableValuePairs XML Document -->
</upnp:statevVariableCollection>

</item>
</DIDL-Lite>

D.14.2 Creating and Destroying Bookmarks

Thie control point can use the GetFeaturelList() action to determine whether the BOOKMA
fegture is supported by the ContentDirectory service and retrieve the object IDs.of all {
bopkmark root containers within the ContentDirectory service. After the controlipoint h
gathered state information from the relevant AVTransport and RenderingGontrol servig

RK
he
as
es

to

thnough the respective GetStateVariables() actions, the control point can then decide whereg
crgate the bookmark. It can then proceed and create the new bookmark\within one of
exposed bookmark subtrees. Alternatively, the control point might @eCide to create

he
he

bopkmark outside the bookmark subtrees. Bookmark items can be created anywhere in the

CdntentDirectory data structure. However, the ContentDirectory shall'create a reference it
to that bookmark within one of the exposed bookmark subtrees (s€€ Annex F.3). The locat
of that reference item within the bookmark subtrees is vendor,.dependent.

If & bookmark container has its @restricted property set t0\*9” and its upnp:createClass setf
“object.container.bookmarkFolder”, then only a bookmark container can be created. If
bopkmark container has its @restricted property set/to “0” and its upnp:createClass set

Em
on

to
a
to

“object.container.bookmarkltem”, then only a bookmark item can be created. If a bookmark

coptainer has its @restricted property set to ‘0" and the upnp:createClass property is

not

spgecified, then both bookmark container andy'bookmark item can be created within that

cohtainer.

The Elements input argument of the CreateObject() action contains the title of the bookmark

(d¢:title), the UDN of the device that contains the AVTransport service, the UDN of the dev
that contains the RenderingControl-sérvice, the bookmark timestamp, and the respective st
snppshots. The output of the CreateObject() action contains the object ID of the newly crea
bopkmark object in the Object/iD output argument and the DIDL-Lite XML Docume
depcribing the created bookmark object in the Result output argument.

bopkmark is createdy the associated content item shall be updated to contain the object ID
the newly created-beokmark in its upnp:bookmarklID property (see subclause 5.5.10.3). In t
expmple, “BC_0Q01” is used as the parent container’s object ID.

ThF following paragraph shows an example invocation of the CreateObject() action. Wher

Refluest:

CrpateObjeet ("BC 001", "

<?kml Fexrsion="1.0" encoding="UTF-8"?>
<DIDL~+Idite
xplns:dc="http://purl.org/dc/elements/1.1/"

ce

te
ed
nt,

of
his

xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmlns:upnp="urn:schemas-upnp-org:metadata-1-0/upnp/"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="
urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/
http://www.upnp.org/schemas/av/didl-1lite.xsd
urn:schemas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp.xsd">
<item id="" parentID="BC 001" restricted="0">
<dc:title>Gone with the wind</dc:title>
<upnp:class>object.item.bookmarkItem</upnp:class>
<upnp:deviceUDN serviceType="AVTransport:1"
serviceId="AVTransport">
uuid:2F5A2466-55EF-44af-953A-74DE96FF2B14
</upnp:deviceUDN>
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<upnp:deviceUDN serviceType="RenderingControl:1"
serviceId="RenderingControl">
uuid:EFO0DB408-3018-4e13-831A-8349CA543538
</upnp:deviceUDN>
<upnp:bookmarkedObjectID>1230131</upnp:bookmarkedObjectID>
<upnp:stateVariableCollection serviceName="AVTransport">

<l-=

The following stateVariableValuePairs XML Document needs to be interpreted as a
simple string and therefore needs to be properly escaped

-—>

A

't- End of stateVariableValuePairs XML Document —--> O\\

</upnp:stateVariableCollection> \%
<upnp:stateVariableCollection serviceName="?é&deringControl"
rcsInstanceType="pre-mix">

>

The following stateVariableValuePairs XML cument needs to be interpreted as a
sipple string and therefore needs to be 3\ erly escaped

o Z

O

<! \ nd of stateVariableValuePairs XML Document —->

</upnp:statevVariableCollection>
<upnp:stateVariableCollection serviceName="RenderingControl"
rcsInstanceType="post-mix">

<!--

The following stateVariableValuePairs XML Document needs to be interpreted as a
simple string and therefore needs to be properly escaped

-—>
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<!t- End of stateVariableValuePairs XML Document --> Qr<\
</upnp:stateVariableCollection> ‘(J/
</item> r\(l/
</PIDL-Lite>") /
Regponse: ,\fl/
CrgateObject ("bookmark-763215", " b‘
<?kml version="1.0" encoding="UTF-8"?> 0.)

<D[DL-Lite (19
xplns:dc="http://purl.org/dc/elements/1.1/" CJ
xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/" Q/
xplns:upnp="urn:schemas-upnp-org:metadata-1-0/upnp/" Q>
xmlns:xsi="http://www.w3. org/ZOOl/XMLSchema—instance%O
xpi:schemalocation=" \
urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/ 6\
http://www.upnp.org/schemas/av/didl-lite.xs
urn:schemas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp.xscv<a
<item id="bookmark-763215" parentID="BCw\Q01"
<dc:title>Gone with the wind</dc:t'$§é>
<upnp:class>object.item.bookmarkItem</upnp:class>
<upnp:deviceUDN serviceType="A§$}ansport:l"
serviceId="AVTransport">
uuid:2F5A2466-55EF-44af 3A-74DE96FF2RBR14
</upnp:deviceUDN>
<upnp:deviceUDN servicelype="RenderingControl:1"
serviceId="Renderi2§£9 trol">

restricted="0">

uuid:EF0DB408-30 4e13-831A-8349CA543538
</upnp:deviceUDN
<upnp:bookmarked ectID>1230131</upnp:bookmarkedObjectID>
<dc:date>200 4+21T15:33:44</dc:date>

<upnp:stat ableCollection serviceName="AVTransport">
b O
The followi ateVariableValuePairs XML Document needs to be interpreted as a
simple strd and therefore needs to be properly escaped

1

<!-- End of stateVariableValuePairs XML Document -->
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</upnp:stateVariableCollection>
<upnp:stateVariableCollection serviceName="RenderingControl"
rcsInstanceType="pre-mix">

<l--

The following stateVariableValuePairs XML Document needs to be interpreted as a
simple string and therefore needs to be properly escaped

-—>

<!t- End of stateVariableValuePairs XML Document ——¥<?9
</upnp:stateVariableCollection> ®)
<upnp:stateVariableCollection serviceNa 'RenderingControl”
rcsInstanceType="post-mix"> <2
S
The following stateVariableValuePairs Document needs to be interpreted as a
simple string and therefore needs toQgsproperly escaped

<!-- End of stateVariableValuePairs XML Document —-->

</upnp:stateVariableCollection>
</item>
</DIDL-Lite>")

The DestroyObject() action destroys the bookmark object specified by the Object/D argument.
The ContentDirectory service maintains consistency; that is, when a bookmark is destroyed,
the associated content item’s upnp:bookmarkID property shall be removed. Likewise, when a
content item that contains bookmark references is destroyed, the corresponding bookmark
items (and their reference items, if any) shall also be destroyed (see subclause 5.5.11.1).
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The following is an example of a DestroyObject() action invocation:

Request:
DestroyObject ("bookmark-763215")

Response:
DestroyObject ()

D.14.3 Browsing Bookmarks

The bookmark list is obtained by invoking the Browse() action with the BrowseFlag argument
sef to “BrowseDirectChildren”. The GetFeatureList() action can be used to find the bookmark
ro¢t containers in the ContentDirectory service.

Thie following is an example where “BC_001” is used as the parent container’s object ID.

Refluest:
Brpwse ("BC 001", "BrowseDirectChildren", "*", 0, 2, "")

Regponse:

Brpwse ("

<?kml version="1.0" encoding="UTF-8"?>

<DIDL-Lite

xplns:dc="http://purl.org/dc/elements/1.1/"

xplns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"

xplns:upnp="urn:schemas-upnp-org:metadata-1-0/upnp/"

xphlns:xsi="http://www.w3.0rg/2001/XMLSchema-instanca"

xfi:schemalocation="

urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/

http://www.upnp.org/schemas/av/didl-lite.Xsd

urn:schemas-upnp-org:metadata-1-0/upnp/

http://www.upnp.org/schemas/av/upnp.xsd¥>

<item id="bookmark-00001" parentID="BENJ01" restricted="0">
<dc:title>The Matrix</dc:title>
<upnp:class>object.item.bookmaxrkItem</upnp:class>
<upnp:deviceUDN serviceType="tAVTransport:1"

serviceId="AVTransport">
uuid:2F5A2466-55EF-44af-953A-74DE96FF2B14
</upnp:deviceUDN>
<upnp:deviceUDN serviceType="RenderingControl:1"
serviceId="RenderingControl">
uuid:EFODB408¢3008-4e13-831A-8349CA543538

</upnp:deviceUDN>
<upnp:bookmarkedObjectID>1230131</upnp:bookmarkedObjectID>
<dc:date>2003~04-21T15:33:44</dc:date>
<upnp:stateVariableCollection serviceName="AVTransport">

<!'t-
The followinlg stateVariableValuePairs XML Document needs to be interpreted as a
simple string and therefore needs to be properly escaped

&lt;?xml version="1.0" encoding="UTF-8"?&gt;
&lt;stateVariableValuePairs
xmlns="urn:schemas-upnp-org:av:avs"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="

urn:schemas-upnp-org:av:avs

http://www.upnp.org/schemas/av/avs.xsd"&gt;

&lt;stateVariable variableName="RelativeTimePosition"é&gt;

01:01:21

&lt;statevVariables&gt;

&lt; !'— More state variable value pairs can be inserted here --&gt;
&1t;/statevVariablevValuePairs&gt;

<!-- End of stateVariableValuePairs XML Document -->
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</upnp:stateVariableCollection>
<upnp:stateVariableCollection serviceName="RenderingControl"
rcsInstanceType="pre-mix">

<!--

The following stateVariableValuePairs XML Document needs to be interpreted as a
simple string and therefore needs to be properly escaped

-—>

\Z

<!t- End of stateVariableValuePairs XML Document ]é§

</upnp:statevVariableCollection> <;§?
<upnp:stateVariableCollection serviceN@? ="RenderingControl"
rcsInstanceType="post-mix"> 0\\

Q

<lE-
The following statevariablevaluePair§§$§E Document needs to be interpreted as a
simple string and therefore needs Eﬁé e properly escaped

- &

<!-- End of stateVariableValuePairs XML Document -->

</upnp:stateVariableCollection>

</item>

<item id="bookmark-00002" parentID="BC 001" restricted="0">
<dc:title>The Matrix Reloaded</dc:title>
<upnp:class>object.item.bookmarkItem</upnp:class>
<upnp:deviceUDN serviceType="AVTransport:1"

serviceId="AVTransport">
uuid:858733A8-E64C-4a2b-A407-38518D96AA0E

</upnp:deviceUDN>
<upnp:deviceUDN serviceType="RenderingControl:1"
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serviceId="RenderingControl">
uuid:65AD5BI9D-557E-4ddb-8EDE-F5A4C5190E57
</upnp:deviceUDN>
<upnp:bookmarkedObjectID>1230131</upnp:bookmarkedObjectID>
<dc:date>2003-04-18T15:33:44</dc:date>
<upnp:stateVariableCollection serviceName="AVTransport">

<l-=

The following stateVariableValuePairs XML Document needs to be interpreted as a
simple string and therefore needs to be properly escaped

-—>

@)

<!t- End of stateVariableValuePairs XML Document ——¥<?9
</upnp:stateVariableCollection> ®)
<upnp:stateVariableCollection serviceNa 'RenderingControl”

rcsInstanceType="pre-mix"> <2

The following stateVariableValuePairs Document needs to be interpreted as a
simple string and therefore needs toQgsproperly escaped

- S

<!-- End of stateVariableValuePairs XML Document —-->

</upnp:stateVariableCollection>
<upnp:stateVariableCollection serviceName="RenderingControl"
rcsInstanceType="post-mix">

<l--

The following stateVariableValuePairs XML Document needs to be interpreted as a
simple string and therefore needs to be properly escaped

-—>
~ &lt;?xml version="1.0" encoding="UTF-8"?&gt;
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&lt;stateVariableValuePairs
xmlns="urn:schemas-upnp-org:av:avs"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="

urn:schemas-upnp-org:av:avs

http://www.upnp.org/schemas/av/avs.xsd"&gt;

&lt;stateVariable variableName="Brightness"&gt;
70

&lt;/statevVariablesgt;

&lt;stateVariable variableName="Sharpness"&gt;

21
&lt;/statevVariables&gt;
&lt;!— More state variable value pairs can be inserted here ——&gty\
&1lt;/statevVariablevValuePairs&gt; N
<!t- End of stateVariableValuePairs XML Document -->

</upnp:stateVariableCollection>
</item>
</pPIDL-Lite>", 2, 2, 10)

Utllizing filters will reduce the size of the response. Once the user has selected a certain
bopkmark, another Browse() action can be invoked to obtain the rest of the bookmark
information:

Refluest:
Brpwse ("BC 001", "BrowseDirectChildren","@id, @parentid, @restricted,
dcftitle,upnp:class,dc:date",0,2,"")

Regponse:
Brpwse ("
<?kml version="1.0" encoding="UTF-8"?>
<D[DL-Lite
xplns:dc="http://purl.org/dc/elementsyl.1/"
xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xphlns:upnp="urn:schemas-upnp-orgimetadata-1-0/upnp/"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xpi:schemalocation="
urn:schemas-upnp-org:metédata-1-0/DIDL-Lite/
http://www.upnp.org/Sschemas/av/didl-lite.xsd
urn:schemas-upnp-ord:métadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp.xsd">
<item id="bookmark-00001" parentID="BC 001" restricted="0">
<dc:title>The ‘Matrix</dc:title>
<upnp:clalsspobject.item.bookmarkItem</upnp:class>
<dc:datex»2003-04-13T15:33:44</dc:date>
</item>
<item dds"bookmark-00002" parentID="BC_001" restricted="0">
<doytitle>The Matrix Reloaded</dc:title>
<ypnp:class>object.item.bookmarkItem</upnp:class>
<dc:date>2003-04-22T15:33:44</dc:date>
item

</DIDL-Lite>", 2, 2, 10)

The following example shows how to browse the container metadata of a bookmark container:

Request:
Browse ("BC_ 001", "BrowseMetadata", "*", 0, 0, "")

Response:

Browse ("

<?xml version="1.0" encoding="UTF-8"?>

<DIDL-Lite
xmlns:dc="http://purl.org/dc/elements/1.1/"
xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmlns:upnp="urn:schemas-upnp-org:metadata-1-0/upnp/"
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xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation="
urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/
http://www.upnp.org/schemas/av/didl-lite.xsd
urn:schemas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp.xsd">
<container id="BC 001" parentID="0" restricted="0"
neverPlayable="1">
<dc:title>BookMark Container</dc:title>
<upnp:class>object.container.bookmarkFolder</upnp:class>
</container>
</DIDL-Lite>, 1, 1, 20)

To| obtain a particular bookmark, the bookmark id shall be provided in the Object/D argumént
and the BrowseFlag argument shall be set to “BrowseMetadata” (see subclause(5.58). The
following is an example:

Reguest:
Brpwse ("bookmark-00001", "BrowseMetadata", "*", 0, 0, "")

Regponse:

Brpwse ("

<?kml version="1.0" encoding="UTF-8"?>

<D[DL-Lite

xplns:dc="http://purl.org/dc/elements/1.1/"

xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"

xphlns:upnp="urn:schemas-upnp-org:metadata-1-0/upnp/"

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instafice"

xpi:schemalocation="

urn:schemas-upnp-org:metadata-1-0/DIDL-Lit&/

http://www.upnp.org/schemas/av/didl-1litexxsd
urn:schemas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp.xsd">

<item id="bookmark-00001" parentID=!"BC 001" restricted="0">
<dc:title>The Matrix</dc:titleX
<upnp:class>object.item.bookmarkItem</upnp:class>
<upnp:deviceUDN serviceType=!lAVTransport:1"

serviceId="AVTransport">
uuid:2F5A2466-55EF-44af-953A-74DES6FF2B14
</upnp:deviceUDN>
<upnp:deviceUDN sebwiceType="RenderingControl:1"
serviceId="RendéringControl">
uuid:EFO0DB408-3018-4e13-831A-8349CA543538

</upnp:devicelUDN>
<upnp:booknankedObjectID>1230131</upnp:bookmarkedObjectID>
<dc:date>2003-04-17T15:33:44</dc:date>
<upnp:stateVariableCollection serviceName="AVTransport">

<!r-
The following stateVariableValuePairs XML Document needs to be interpreted as a
sipple string and therefore needs to be properly escaped

&lt;?xml version="1.0" encoding="UTF-8"?&gt;
&lt;stateVariableValuePairs
xmlns="urn:schemas-upnp-org:av:avs"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="

urn:schemas-upnp-org:av:avs

http://www.upnp.org/schemas/av/avs.xsd"&gt;

&lt;stateVariable variableName="RelativeTimePosition"&gt;

01:01:21

&lt;stateVariables&gt;

&lt;!— More state variable value pairs can be inserted here --&gt;
&lt;/stateVariableValuePairs&gt;
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<!-- End of stateVariableValuePairs XML Document -->

</upnp:statevVariableCollection>
<upnp:stateVariableCollection serviceName="RenderingControl"
rcsInstanceType="pre-mix">

<l--

The following stateVariableValuePairs XML Document needs to be interpreted as a
simple string and therefore needs to be properly escaped

-—>

g\\

<!t- End of stateVariableValuePairs XML Documeng’ b —

</upnp:stateVariableCollection> :
<upnp:stateVariableCollection servican e="RenderingControl"
rcsInstanceType="post-mix"> QS}

<I- ngb

The following stateVariableValuePai XML Document needs to be interpreted as a
simple string and therefore needs be properly escaped

__ A\
O

<!-- End of stateVariableValuePairs XML Document —-->

</upnp:stateVariableCollection>
</item>
</DIDL-Lite>, 1, 1, 30)

D.15 Processing FreeForm Queries

The FreeFormQuery() action enables a control point to extract freely any piece of information
available from the ContentDirectory service. The control point creates an XQuery request that
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will be executed on a set of ContentDirectory objects organized as indicated by the CDSView.
The control point is encouraged to first invoke the GetFreeFormQueryCapabilities() action to
determine which properties can be used in the XQuery request. Upon completion, the result of

the processing is returned to the control point. Note that the control point is solely responsi

ble

for the type of information that is returned. The XQuery request created by the control point
determines among others, the syntax, the formatting and the sort order of the returned

information.

The following subclauses provide some examples on the use and syntax of XQuery XML
Documents in the context of the FreeFormQuery() action. The examples are based on a

Cnn’rnnfnirnn’rnry hinrar(‘hy as outlined in Annex |

D.15.1 Retrieving the title of all music albums

Thie following request queries for the title of all available music albums. In other words
refrieves all dc:title container property values for which the upnp:class property equ

“

values, potentially with duplicates. The result is most likely meaningless in a‘ContentDirect

it
als

object.container.album.musicAlbum”. Note that the result is a simple node~set of dc:tjtle

bry

sefvice context and is merely provided to illustrate the flexibility yand power of fhe

FréeFormQuery() action. In this example the result is not a valid DIDL-Lite’ XML Document.

Reguest:

FregeFormQuery ("0O", "O", "

<allbums
xplns:didl-lite="urn:schemas-upnp-org:metadata-1-0/DIDL+Lite/"
xplns:upnp="urn:schemas-upnp-org:metadata-1-0/upnp/."
xmlns:dc="http://purl.org/dc/elements/1.1/">

//didl-lite:container[upnp:class="object.container.album.musicAlbum"]
/dc:title

</klbums>")

Regponse:

FreeFormQuery ("

<?kml version="1.0" encoding="UTF-81I%>

<albums
xmlns:didl-lite="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xphlns:upnp="urn:schemas-upnp<erg:metadata-1-0/upnp/"
xmlns:dc="http://purl.org/de/elements/1.1/">
<dc:title>Album 1</dcukEitle>

<dc:title>Album 2</dcstitle>

</flbums>

",118)

D.{15.2 Retrieving the audio items of Album 1

Thie following srequest queries for all items for which the upnp:class property equ
“object.item.audioltem” and for which the @parentID property is equal to the @id property

als
of

the container(s) that have their dc:title property set to “Album 1”. The result of the query| is

formatted to comply with the DIDL-Lite syntax so that the final output is a valid DIDL-Lite X
Ddgcunient.

VL

Request:
FreeFormQuery("0", "O", "
<DIDL-Lite
xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmlns:didl-lite="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmlns:upnp="urn:schemas-upnp-org:metadata-1-0/upnp/"
xmlns:dc="http://purl.org/dc/elements/1.1/">
{
for S$object in //didl-lite:item[upnp:class = "object.item.audioIltem"]
let S$ScontainerId := $object/@parentID
where //didl-lite:container[@id=$ScontainerId and dc:title="Album 1"]
return $object
}
</DIDL-Lite>")
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Response:

FreeFormQuery ("

<?xml version="1.0" encoding="UTF-8"?>
<DIDL-Lite

xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmlns:didl-lite="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmlns:upnp="urn:schemas-upnp-org:metadata-1-0/upnp/"
xmlns:dc="http://purl.org/dc/elements/1.1/">
<item id="1-1-1-1" parentID="1-1-1" restricted="1">
<dc:title>Album 1 Song 1</dc:title>
<upnp:class>object.item.audioltem</upnp:class>

<upnp:album>Album 1</upnp:album>
<upnp:genre>Unknown</upnp:genre>
<upnp:artist>Unknown</upnp:artist>
<res protocolInfo="http-get:*:audio/mpeg:*">
http://10.0.0.1/audio/0-MP3-11.mp3
</res>
</item>
<item 1id="1-1-1-2" parentID="1-1-1" restricted="1">
<dc:title>Album 1 Song 2</dc:title>
<upnp:class>object.item.audioltem</upnp:class>
<upnp:album>Album 1</upnp:album>
<upnp:genre>Unknown</upnp:genre>
<upnp:artist>Unknown</upnp:artist>
<res protocolInfo="http-get:*:audio/mpeg:*">
http://10.0.0.1/audio/0-MP3-12.mp3
</res>
</item>
<item id="1-1-1-3" parentID="1-1-1" restrictgd="1">
<dc:title>Album 1 Song 3</dc:title>
<upnp:class>object.item.audioltem</upnp: &lass>
<upnp:album>Album 1</upnp:album>
<upnp:genre>Unknown</upnp:genre>
<upnp:artist>Unknown</upnp:artist>
<res protocolInfo="http-get:*:atdio/mpeg:*">
http://10.0.0.1/audio/0-MP8-13.mp3
</res>
</item>

..pdditional results omitted..>

</PIDL-Lite>", 18)

D.15.3 Retrieving a‘limited number of photo items

The following request queries for items that have their upnp:class property set |to
“object.item.imageitem.”. Only the second half-dozen items are returned, that is: those items
fo which theitem’s position() is in the range [7-12]. The result of the query is formatted|to
comply with~the DIDL-Lite syntax so that the final output is a valid DIDL-Lite XML Document.
Ndte: The less than (“<”) and greater than (“>”) characters in the position predicate need to |be
esfgdped in order to provide a valid XQuery Stylesheet XML Document to the XQuery
processor:
Request:
FreeFormQuery ("O", "O", "
<?xml version="1.0" encoding="UTF-8"?>
<DIDL-Lite
xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmlns:didl-lite="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmlns:upnp="urn:schemas-upnp-org:metadata-1-0/upnp/"
xmlns:dc="http://purl.org/dc/elements/1.1/">
{
//didl-lite:item[upnp:class="object.item.imageltem"]
[position() > 6 and position() < 12]
}
")
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Response:
FreeFormQuery ("
<?xml version="1.0" encoding="UTF-8"?>
<DIDL-Lite
xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmlns:didl-lite="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmlns:upnp="urn:schemas-upnp-org:metadata-1-0/upnp/"
xmlns:dc="http://purl.org/dc/elements/1.1/">
<item id="3-1-7" parentID="3-1" restricted="1">
<dc:title>Album 1 Photo 7</dc:title>
<upnp:class>object.item.imageltem</upnp:class>
<upnp:album>Album 1</upnp:album>
<res protocolInfo="http-get:*:image/jpeg:*">
http://10.0.0.1/image/B-JPEG M-17.3jpg
</res>
</item>
<item i1id="3-1-8" parentID="3-1" restricted="1">
<dc:title>Album 1 Photo 8</dc:title>
<upnp:class>object.item.imageltem</upnp:class>
<upnp:album>Album 1</upnp:album>
<res protocolInfo="http-get:*:image/jpeg:*">
http://10.0.0.1/image/B-JPEG_M-18.jpg
</res>
</item>
<item 1d="3-1-9" parentID="3-1" restricted="1">
<dc:title>Album 1 Photo 9</dc:title>
<upnp:class>object.item.imageltem</upnp:class>
<upnp:album>Album 1</upnp:album>
<res protocolInfo="http-get:*:image/jpeqg:X!'>
http://10.0.0.1/image/B-JPEG_M-19.jpgd
</res>
</item>
<item id="3-1-10" parentID="3-1" restkicoted="1">
<dc:title>Album 1 Photo 10</dc:title>
<upnp:class>object.item.imageItém</upnp:class>
<upnp:album>Album 1</upnp:album>
<res protocolInfo="http-getp*:image/jpeg:*">
http://10.0.0.1/image/B~JPEG M-110.Jjpg
</res>
</item>
<item 1id="3-1-11" parentliD="3-1" restricted="1">
<dc:title>Album ¥ Photo 11</dc:title>
<upnp:class>object’item.imageltem</upnp:class>
<upnp:album>Alkum 1</upnp:album>
<res protocolilnfo="http-get:*:image/jpeg:*">
http:/#16<0.0.1/image/B-JPEG M-111.jpg
</res>
</item>
<DIDL-LitexY, 18)

D.16 (Foreignh Metadata

Different ContentDirectory service implementations might support different types of foreign
metadata. A control point can only take advantage of any foreign metadata that is included
within an object, if it is able to parse and interpret the foreign metadata’s format. If the control
point does not understand the foreign metadata type then it will not be able to process the
foreign metadata. Therefore, to determine if a given implementation supports a specific
foreign metadata type (one of the types that the control point understands), the control point
can use the GetFeaturelList() action to enumerate the foreign metadata types that are
supported by the ContentDirectory service.

The following example shows how a control point can retrieve the list of foreign metadata
types that are supported by a ContentDirectory service. As shown below, the Features XML
Document returned by the GetFeatureList() action indicates that this particular implementation
supports the FOREIGN_METADATA feature and is capable of returning foreign metadata
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based on the “acme.org_MD1” and “acme.org_MD2” metadata types. Additionally, th

is

particular implementation obtains its foreign metadata from the “acme_metadata.org” service

provider.

Request:
GetFeaturelList ()

Response:
GetFeaturelList ("
<?xml version="1.0" encoding="UTF-8"?>
<Features
XRe="urnrcehemn T N S PEEL I
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xpi:schemalocation="
urn:schemas-upnp-org:av:avs
http://www.upnp.org/schemas/av/avs.xsd">
<Feature name="FOREIGN_METADATA" version="1">
<type id="acme.org MD1" provider="acme metadata.org"></type>
<type id="acme.org MD2" provider="acme metadata.org"></type>
</Feature>
</Features>")

"

D.16.2 Determining Whether an Object Contains Foreign Metadata

and is able to process certain types of foreign metadata,-the control point will need

When a control point retrieves an object (for example, via the ‘Browse() or Search() actiT
determine if the returned object contains any foreign metadata corresponding to one of

n)
to

he

types supported by the control point. When an object,is(returned, the control point first neqds

to |determine if the object contains one or morelinstances of the upnp:foreignMetadata

property. If not, then the object does not contain any.foreign metadata.

Hdwever, if the object does contain one or more*upnp:foreignMetadata properties, the confrol

pojnt needs to examine each instance (of the upnp:foreignMetadata@type property

to

determine if any of them match the foreigh*metadata types that are supported by the confrol

pojnt. If not, then the object does not.¢ontain any foreign metadata that the control point

is

capable of processing. However, if.@ match exists, then the control point can extract gnd

process the actual foreign metadata-‘via the upnp:foreignMetadata::fmBody properties.

The following example shows™how a control point can determine if a returned object includes
any foreign metadata that thecontrol point is capable of processing. In this particular example,

the foreign metadata  that is returned is identified as foreign metadata of t)ipe
he

“‘openepg.org_v1” and® the actual foreign metadata is retrieved Vvia
upnhp:foreignMetadatas;fmBody::embedded XML property.

Refluest:
Brpwse ("BC_OOL", "BrowseMetadata", "*", 0, 0, "")

Regponse®
Brpwse (™"
<?kmd,sversion="1.0" encoding="UTF-8"?>
<D[DL*Lite
xmlns:dc="http://purl.org/dc/elements/1.1/"
xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmlns:upnp="urn:schemas-upnp-org:metadata-1-0/upnp/"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="
urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/
http://www.upnp.org/schemas/av/didl-lite.xsd
urn:schemas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp.xsd">
<item id="BC 001" parentID="3" restricted="1">
<dc:title>ABC Nightly News</dc:title>
<upnp:class>object.item.epgltem</upnp:class>
<upnp:longDescription>
News of the day for January 6™ 2006
</upnp:longDescription>

© ISO/IEC 2017 — All rights reserved 261


https://iecnorm.com/api/?name=dedeebb787d0ce5709a231df58c421ff

ISO/IEC 29341-20-12:2017(E)

<upnp:channelID type="ANALOG"
distriNetworkName="ECHOSTAR"
distriNetworkID="DISH">13</upnp:channelID>
<upnp:channelName>ABC New York</upnp:channelName>
<upnp:scheduledStartTime usage="SCHEDULED PROGRAM">
2006-01-06T23:59:59-8:00
</upnp:scheduledStartTime>
<upnp:scheduledEndTime>
2006-01-07T00:29:59Z-8:00
</upnp:scheduledEndTime>
<upnp:scheduledDuration>P0D00:30:00</upnp:scheduledDuration>
<upnp:channelGroupName id="DISH">EchoStar</upnp:channelGroupName>

<upnp:foreignMetadata type="openepg.org v1">
<upnp:fmId>1234567890</upnp: fmId>
<upnp: fmClass></upnp:fmClass>
<upnp: fmProvider>acme.org</upnp:fmProvider>
<upnp: fmBody xmlFlag="1" mimeType="text/xml">
<upnp: fmEmbeddedXML>
<OpenEpg
xmlns="urn:ce:cea-2033:0penEPG:2006"
xmlns:xsi=http://www.w3.0rg/2001/XMLSchema-instance
xsi:schemaLocation=".\0penEPG-V1.xsd">
<DistributionNetwork distributionNetworkId="DISH">
<Name>EchoStar</Name>
<ContentService ContentServiceSourc&Zd="ABC">
<ContentServiceMapping>
<Channel>13</Channel>
<MinorChannel>0</MinorChannel>
</ContentServiceMapping>
</ContentService>
</DistributionNetwork>
<ContentServiceSource contentServiceSourceld="ABC">
<CallSign>WABC</Call§ignh>
<Name>ABC New York&iName>
<Event eventId="1234567890">
<StartTime>
2006-01%506T23:59:59-8:00
</StartTame>
<Durati'on>PODTO0H30M00S</Duration>

<ContentCRID crid="ABC://NightlyNews/6-jan-2006"/>

</Event>
</ContefitServiceSource>
<Content crid="ABC://NightlyNews/6-jan-2006">
<ShortTitle xml:lang="en-us">
ABC Nightly News
</ShortTitle>
<ShortDescription xml:lang="en-us">
News of the day for January 6™ 2006
</ShortDescription>
</Content>
</OpenEpg>
</upnp: fmEmbeddedXML>
</upnp: fmBody>
</upnp:foreignMetadata>

</item>

</DIDL-Lite>,

1, 20)

D.17 Monitoring Changes

The following scenarios assume that the ContentDirectory service implementation supports
the Tracking Changes Option and that the value of the ContentDirectory service
implementation’s ServiceResetToken state variable remains constant. When the control point
detects that the value of the ServiceResetToken state variable has changed, it knows that any

cached information about that ContentDirectory service implementation is no longer valid.
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D.17.1 Monitoring Changes while on-line
D.17.1.1  Monitoring Individual Changes

The following example shows the type of information that a ContentDirectory service
implementation will make available to control points that are on-line when individual objects
are added, modified, or deleted. Control points that wish to track changes to a
ContentDirectory service implementation can use the ContentDirectory service’s LastChange
state variable to receive event notifications indicating which objects within the
ContentDirectory service hierarchy have changed. Once a control point has subscribed to
events (using the normal UPnP event subscription mechanism), updates to the LastChange
state_variable are evented to the contral Ihr\in’r The [ asiChange state variable will idnnfify he
objects that have been modified since the end of the previous moderation periods\The
following example sequence illustrates the LastChange events that are generated “by a
CqgntentDirectory service implementation when various changes occur.

Example Sequence:

TO. Device is installed on the network for the first time.
T1. Control point subscribes to events.

T2. New container object is created in the Root container.
T3. New object is created in a new container.

T4. Another new object is created in the new container and\the first object is deleted frpm
the new container.

T5. Moderation period expires.
T6. New object is created

T7. Subscription is cancelled.
T8. Event subscription.

Time TO: Device First Installed:
The device containing the ContentDirectory service is attached to the network for the first

time.
SystemUpdatelD = 100

(100 is used as an exampte and also represents the maximum initial value of all of the
upnp:objectUpdatelD.properties of objects within the ContentDirectory service)

LastChange (before XML escaping):

<?xml version="1.0V encoding="UTF-8"?>

<StateEvent>
xmlns="urh:schemas-upnp-org:av:cds-event"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:sChemalocation="urn:schemas-upnp-org:av:cds-event
httpi/,/www.upnp.org/schemas/av/cds-event.xsd">

</StateEvent>

GENA behavior:

None — No GENA requirements at installation time.

Note: The device’s event moderation timer could be started at this time. However, in this
example, the moderation timer is started some time later.

Time T1: Initial Event Subscription:
A first control point (since power-up) subscribes to ContentDirectory service events.
SystemUpdatelD = 100

LastChange (before XML escaping):

<?xml version="1.0" encoding="UTF-8"?>

<StateEvent
xmlns="urn:schemas-upnp-org:av:cds-event"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="urn:schemas-upnp-org:av:cds-event
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http://www.upnp.org/schemas/av/cds-event.xsd">
</StateEvent>

GENA behavior:

Event the initial Notify message for the LasiChange state variable. The contents of the

<StateEvent> element is empty since this is the first subscriber.

Note: The device’s event moderation timer could be started at this time. However, in this

Ti

Nd

Ti

example, the moderation timer is started some time later.

me T2: Container created in root container:

(@id=“0"). The LastChange state variable is updated to reflect the new object plus
modification of the @childCount property and the_@childContainerCount preperty,
supported, in the root container.

SystemUpdatelD = 102 (after the container is created)

LastChange (before XML escaping):

<?xml version="1.0" encoding="UTF-8"?>
<StateEvent
xmlns="urn:schemas-upnp-org:av:cds-event"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation="urn:schemas-upnp-org:av:cds-gvent
http://www.upnp.org/schemas/av/cds-event.xsd%%
<objAdd objID="Album001l" updateID="101" objParentId="0"
objClass="object.container.album.musicAlbam™ stUpdate="0"/>
<objMod objID="0" updateID="102" stUpdate&"0"/>
</StateEvent>

GENA behavior:

the moderation timer.

te: In this example, the moderation timér’is started when the first event is actually senf
the first subscriber. However, if desired, the moderation timer could be started so

me T3: Child Object Created:

A new object (@id="Song001”) is created as a child of the newly created contai
(@id=“Album001”) whose~@childCount property is updated to reflect the presence of
new child object.

SystemUpdatelD =104 (after the objects are created)

LastChange (before XML escaping):

<?xml vers¥on="1.0" encoding="UTF-8"?>
<StategBEwvent
xmdns="urn:schemas-upnp-org:av:cds-event"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="urn:schemas-upnp-org:av:cds-event
http://www.upnp.org/schemas/av/cds-event.xsd">

A new container object (@/d="Album0U1”) Is created as a child of the root contalwer

he
if

Event a Notify message with the current value of the LasiChange state variable and start

to
me

time earlier in which case this event would be delayed until the moderation timer expir¢s.

er
he

<objAdd objID="Album001l" updateID="101" objParentId="0"

objClass="object.container.album.musicAlbum" stUpdate="0"/>
<objMod objID="0" updateID="102" stUpdate="0"/>
<objAdd objID="Song001" updateID="103" objParentId="AlbumO001l"
objClass="object.item.audioltem" stUpdate="0"/>
<objMod objID="Album001l" updateID="104" stUpdate="0"/>
</StateEvent>

Note: Since the event moderation period has not yet expired, updatelD values 101-102 are
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left over from time T2.
GENA behavior:

None — The current moderation period needs to expire before the event is sent out.
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